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What Is Your A new situation confronts tele- 
Collection phone companies in many parts 
Practice? of the country and yet it is a sit- 

uation that has been present to 
some extent ever since the telephone was first em- 
ployed in commercial use. It is the matter of col- 
lections. Different practices have been in evidence 
at different periods. In the earlier days it was not 
altogether difficult to secure payment of one year’s 
telephone rental in advance when the telephone was 
installed and quite often a bonus equal to the entire 
cost of installation was secured in addition to one 
year’s rent. 

The bonus system, like many other good things, 
was soon a thing of the past and instead of one 
year’s rent in advance, three months was consid- 
ered sufficient. This was well and good until the 
use of long distance became general, which made 
monthly collections necessary. Even then toll 
credits became a problem, for though the rent was 
billed a month in advance, the toll account could 
not be billed until the end of the month. Accord- 
ing to general practice, the toll account is always 
from 30 to 50 days in arrears. 

Practically all the larger companies and many of 
the smaller ones have a definite cut-off day beyond 
which the account is not carried. Until recently 
this system worked perfectly when tactfully em- 
ployed and for years the telephone companies con- 
gratulated themselves on being able to collect bet- 
ter than ninety-nine and one-half per cent of their 
charges. Comparatively few subscribers permitted 
their telephones to be discontinued for non-payment 
and those who did made a bee-line for the telephone 
office to pay the bill and have the service restored. 

According to reports being received at the office 
of TELEPHONE ENGINEER, the period of de- 
pression in many sections is being felt by the tele- 
phone companies more and more each month. This 
is not only reflected in long distance earnings but 
also in the increasingly large number of subscribers 
whose telephone service is discontinued through 
failure to pay their bills. In a great many of these 
Cases it is either necessary to take the telephone 
out or extend credit. This places the telephone 
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manager in a position where he either has to see 
his uncollected balances mount higher and higher, 
or his list of subscriber stations reduced from 
month to month. Either result is undesirable. If 
the former course is pursued the property earnings 
may be preserved on paper for awhile, but the day 
of reckoning will come sooner or later. Only a 
quick return of prosperity will enable the company 
that follows such a course to coast along until the 
profits will permit the balances to be charged off 
without depleting the net earnings. 

On the other hand, any material reduction in the 
number of subscriber stations will not only reduce 
the book earnings but will also affect the capital 
account and bring about a showing equally as bad. 
What is the telephone manager to do? Our notion 
is that every questionable account should be 
charged off after thirty days past due, and when the 
subscriber falls behind, discontinue the service. 
Then if red ink creeps into the page, nobody has 
been deceived at any rate. In the meantime the 
practice of obtaining credit ratings on subscribers 
to telephone service is growing popular, and where 
the rating is not satisfactory, a deposit is required 
before credit for long distance service is extended. 





C. A. Shock The announcement that C. A. 
Shock was retiring from the posi- 
tion of general manager of the Northern Texas 
Telephone company at Sherman came to us as a 
distinct surprise, and yet it was not a surprise 
when we permitted our memory to carry us back 
over the years and note some of the things that 
this staunch pioneer of the Independent telephone 
industry has accomplished for his own organiza- 
tion and helped to accomplish for the industry as 
a whole. 

When we use the word pioneer, we do so ad- 
visedly, for C. A. Shock is yet a young man, 
comparatively speaking, and would resent the use 
of any appellation that would seem to indicate oth- 
erwise. It was about three years ago, as we re- 
member it, that he participated in a game of 
baseball in the Sherman city league on a certain 
evening, and after his team had seemingly lost, he 
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came to bat in the last inning and with a safe hit 
tied the score and a little while later stole home 
for the winning run. The next morning he was 
taken to the hospital and had his appendix re- 
moved, and two days later the city commission of 
Sherman voted a substantial increase in rates, in 
response to an application that he had pending at 
the time he was taken sick. No representative of 
the telephone company was present at the time 
the vote was taken. In telling us of the incident, 
C. A. laughingly remarked that he suspected that 
there were a good many telephone managers that 
would be willing to have their appendixes removed 
if it would bring them an increase in rates. 

“Twenty-seven and one-half years on one job,” 
so the announcement reads, and much telephone 
history has been made in that time. We know 
that he was a very young man when he left Ohio 
where he first had telephone experience, to accept 
the management of the Grayson County Telephone 
company at Sherman and Denison, which counting 
back twenty-seven and one-half years, must have 
been in 1904. It was the following year when we 
assisted in establishing the Transmitter at Ft. 
Worth and our acquaintanceship dates from that 
time. During all the years that have followed, we 
have known no truer friend, or more loyal supporter 
of the cause for which we have both labored, each 
in his chosen field. Mr. Shock was one of the orig- 
inal founders of the Texas Independent Telephone 
association. 

The brief announcement does not state what his 
future plans are except to say that after a short 
rest he will be back in the business that lies nearest 
his heart. This is glad news to his hundreds of 
friends in both the Bell and Independent fields, 
where his genial spirit, as well as his thorough and 
extensive knowledge of every phase of the tele- 
phone business, including construction, mainte- 
nance, operations, organization and finance, has won 
for him universal admiration. 

Along with his other attainments, C. A. Shock 
has reared two sons whom he has trained in tele- 
phone work, and both have already made enviable 
progress in the career which they have chosen. 
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Chad E., the oldest son, was born in Ohio and came 
to Texas with his parents when he was one year 
of age. He is local manager of the Northern Texas 
Telephone company exchanges at Garland and Row- 
lett, while Carl, the second son and a native Texan, 
is local commercial manager at Sherman. 

After all we are not concerned about the future 
of C. A. Shock, since we learn that he is to remain 
in the telephone business. What we do wonder, 
however, is just how Sherman and surrounding ter- 
ritory would get along without him if his work 
should call him elsewhere. During his long resi- 
dence in Sherman he has been prominently identi- 
fied with every movement that has been fostered 
for the up-building of the city and surrounding com- 
munity. He is a leader in church and civic affairs 
and has filled many important positions in connec- 
tion with the schools, chamber of commerce, Y. M. 
C. A., and other institutions of public interest. It 
is also our recollection that for a number of years 
he has been officially connected with the Red River 
Valley Fair and that he is now serving the fair as 
secretary and manager. 

While he would be missed in all these circles 
there is no doubt but that his retirement as general 
manager of the Northern Texas Telephone com- 
pany has created a vacancy in the hearts of his 
employees that can never be filled. Many of them 
have been with him as much as twenty or twenty- 
five years and it has always been a delight to wit- 
ness the spirit of good-fellowship that has existed 
between him and them when they have attended 
district and state telephone conventions together. 
Possessed of a deeply sympathetic nature, C. A. 
Shock’s innermost being has responded to the heart 
throbs of those who served under him; their joys 
were his joys; their sorrows were his, and if any 
one of the one hundred and twenty-five men and 
women in his employ were sick or in distress, no 
road was too rough or too long for him to reach 
them with his aid and sympathy and we know that 
it is no wild guess when we say that today there is 
untold sadness in the hearts of the employees of 
the Northern Texas Telephone company, who, 
along with TELEPHONE ENGINEER, await the 
announcement of his future plans. 


Our Engineering and Management Course 


Reasons for Equipping Switchboard with Multiple Jacks as Soon as It Exceeds Five or Six Hun- 
dred Stations Are Outlined Here in the Seventh Installment of a Course in Telephone Instruc- 


tion by B. C. Burden, Transmission Engineer, 


These additional 


Multiple Switchboards. 


When the number of subscribers lines “multiple jacks’ and 
served by a switchboard exceeds five or switchboard so that 
six hundred, it becomes necessary reach any subscribers 
equip each subscriber’s line circuit with into the “multiple.” 
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only a part the total answering jacks 
appear in front of any operator and the 
ord circuit reach of the operator 1s con- 
fined to the panels directly in front, and 
to each side, some means must be pro- 
vided so that any line can be reached 


by any 
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Requirement number two is taken care 
of by designing the cord and sleeve cir- 
cuit so that a difference of potential will 
exist between the sleeve of any jack and 
the tip of the answering plug, whenever 
a plug is inserted in one of the jacks 


\n indication of whether or not a line is 
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Fig. 1\—Line circuit of multiple type switchboard 


The multiple jacks occupy a very small 
space and it is possible to mount as many 
as 10,000 multiple jacks within the cord 
circuit reach of any operator. 

It should be noted that in a true mul- 
tiple type board the subscribers line lamp 
and associated answering jack appear 
at only one position, but the multiple jack 
appears at a number of positions and is 
within reach of any operator. Figure 1 
shows schematically the line circuit on 
a multiple switchboard. 

Multiple jacks introduce two problems 
not encountered in the simple non-mul- 
tiple type circuits described in the July 
issue. 

These are: 

1.—The necessity for controlling the 
line lamp relay circuit from more than 
one jack. 

2.—The necessity for giving some sort 
of busy test at all jacks when one of 
t 


he jacks is in use. 


in use is obtained by touching the tip 
f the answering plug to the sleeve of 


the jack before inserting the plug. If 
the line is busy the operator will hear 
a sharp click in her headset. 
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this type of multiplying arrangement. 

This arrangement has two objections, 
viz.: It introduces spring contacts into 
the talking circuit, and the multiple jacks 
occupy considerably more space than do 
the simpler three spring jacks shown in 
figure | 

Auxiliary Line Lamp Multiple. 

\ method of multiplying which has 
become quite popular in recent years on 
the smaller size common battery boards, 
is the auxiliary line lamp multiple 
shown in figure 3. This arrangement is 
similar to that shown in figure 1 with 
the exception that a line lamp appears at 
each multiple jack. 

This multiple appearance of line lamps 
permits a given number of operators to 
handle more calls per hour, and results 
in faster answering service to the sub- 
scriber. 

By means of lamp cap designations 
a teamwork scheme can be forked out 
so that each operator is assigned cer- 
tain groups of line lamps which she 
takes care of first, and when calls are not 
requiring attention on the lines assigned 
to her position, she then helps out on 
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Fig. 2—Line circuit—series type, multiple switchboard 


While the cut off relay multiple ar- 
rangement shown in figure 1 is the type 
most commonly used, an arrangement 
which has, and still is, being used to some 
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Fig. 3—Auzxiliary line lamp multiple 


The requirement for controlling the 
line lamp and cut off relay circuit is 
accomplished by merely bridging all of 
the sleeves of multiple and line jacks 
together. The insertion of the plug in 
any jack operates the cut off relay in the 
Same manner as described in the previous 
article of this series 





extent is the “series multiple.” 

The arrangement differs from the “cut 
off relay” type in that spring contacts 
on the multiple and answering jacks are 
utilized to disconnect the line relay from 
the subscribers line when a plug is in 
serted. 


Figure 2 shows a simple schematic of 


calls which come in on lines assigned 
to other operators 

This scheme is also referred to as the 
ancilliary line lamp multiple. 

Operators Telephone Circuits. 

Figure 4 shows the schematic of a 
typical common battery operators tele- 
phone circuit in use in modern switch- 
boards 

It will be noted that this circuit dif- 
fers from either the local or common 
battery subscribers set circuit. Its oper- 
ation is as follows: Current from the 
central office battery flows through the 
series circuit consisting of the primary 
of the induction coil transmitter and re- 
tard coil. When the transmitter resis- 
tance is varied by the impressed voice 
wave, the retardation coil, because of its 
inductance prevents rapid fluctuations of 
the direct current flowing through it. 
The decrease in current which accom- 
panies transmitter resistance changes is 
supplied by the charging and discharging 
of the condenser. The condenser is con- 
stantly being charged to a fixed potential 
by the current flowing through the re- 
tardation coil. The retardation coil thus 
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keeps voice frequency currents out of The monitoring winding is usually of | telephone exchanges, and find their great- 
the battery which prevents any possibility such impedance that it draws but little est use in telegraph work t 
of crosstalk between different operators current, hence does not materially effect Slow Acting Relays. 
circuits fed from the same battery. the transmission when a set is bridged Slow acting or sluggish type relays 
The fluctuating current passing across this winding for monitoring pur- differ from the simple direct current type 
through the primary of the induction poses. relays mainly in their slow response to 
coil induces a voltage across the secon- The order wire or chief operators actuating currents which are sent through 
windings are lower impedance windings _ them. 
AAO ES and are used for direct communication In many of the more complicated 
Cie between the operators, and wire chief switchboard cord circuits relays are re- 
or chiet operator. quired which will remain in the operat- 
t Order wire circuits are also in wide ed position for a short time after the 
Aeceire- use in larger exchanges where trunk cir- energizing current is cut off. Step by 
cuits are ordered up between offices. step circuits also require relays which 
= 
} ony, Relays. will hold up even though the current 
, 4 ge ° 1 © > 1 7 
, . ‘tore Ciscussing th re complicat- flowing through these relays be m . 
Fig. 4—Operators’ télephone circuit Before 1s 1 sit le more « mplica ow ng th ou 1 ese relay € momen 
ed types of swichboards let us consider tarily withdrawn. 
dary which passes on to the listening key 
common wiring , 
rhe operators receiver, it will be noted, ASSONS/6/ 
is connected across only a part of the 7IOL SAOLL/?. 
secondary winding of the induction coil o 








and the resistance R. 
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The value of the resistance R is so se- 





lected as to form a partially balanced 


,.™ ».. 
bridge circuit, so that but little side tone \ i £9 i Wh _| 


ay ——— 
is heard in the operators receiver when | 


the operators transmitter is spoken into. @*= 0 























On incoming voice frequency currents @= 





the receiver functions in a fairly efficient 
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manner inasmuch as the bridge is un- 


balanced to incoming currents. A sche- Fig. 6—Simple direct current relays 
matic of the electrical conditions set up the various types of relays commonly Slow acting relays are very similar in 
e = . es : tie Cae he “= y : 7 : oe . 

a this anti-side tone circuit is shown used in modern switchboards construction to the simple type relays 
mre ‘ . ; 
the ae t th _— Relays should be thought of as elec- except that they have some form of cop- 
le advantage of the anti-side tone ar- iy , nl r . 

ae sss trically operated switches. For pur- per slug or sleeve placed over a part or 
rangement is the reduction in room noise - ; , afl of the rel oe 
poses of study they may be classified as at Of the relay core 


heard in the operators receiver, as well nines The purpose of this sleeve or slug is to 


. ) act as a single turn of very low resis- 
Direct Current Relays: : 
. tanc > the ‘urrent owing in a 
- 1—Non polarized type ance. When he curre flowing the 
Xe Polarized type relay winding is cut off the magnetic 
‘i ¢ : Bids , Aux threa ro ti ( - ¢ ve OINS 
3.—Slow acting type flu ‘ { ireading tine opper leeve begin 


4.— Differential type to collapse thus setting up a low voltage 
- . in the single turn which it forms. Be- 
c Locking tvpe g url , 

5.—Locking type ag . 
cause of its very low resistance a consid- 








6.—Double winding type. 
A. C. Relays: 


erable current circulates in it which is in 
; ; : such direction around the relay core that 
Several common types of simple direct ; pea ‘ — 
- . : . it reintorces the existing magnetic Mux 
current relays are shown in figure 6. 


: On this type relay the time between 
<2 the closing of the operators circuit and “yy } 
the relay contacts is fairly short and 


1 


depends on the length of armature travel, 
<# =; 
‘i and the relay construction. 


Polarized Relays. 


Figure 7 shows the polarized type of 








FPFoOns, direct current relay. It will be noted 

that the armature of this type of relay 
; has a north and south pole set up on it thus causing the armature to be retained 
Fig. 5 Equivalent electrical circuit set- hy induction from the permanent magnet. for a short period after the actuating 

up in operators’ telephone circuit By considering the flow of direct cur- current kas been removed. 
as improved transmitting conditions rent through the coils of this relay it can The leneth of time during which the 
which result from the operator speaking be seen that the armature will operate armature will hold up with the direct 
with more volume than she would if she sO as to close the contacts only when current source disconnected will vary 
heard considerable side tone from her current is passed through it in a certain from a fraction of a second to several 
own transmitter. direction seconds. 

In addition to the regular windings \ polarized relay, therefore, has the This “hold up effect” is determined pri- 
operators induction coils on the larger property of differentiating between cur- marily py the size of the copper slug or 
boards are usually equipped with addi- rents flowing in opposite directions in a sleeve, being greater the larger the sleeve 
tional windings for monitoring, order circuit. or slug. 
wire, or chief operator purposes. Polarized relays are but little used in Figure 8 shows the constructional fea- 
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tures of one type of slow acting relay 
One feature of slow acting relays which 
is worth noting is the fact that they pull 
up much faster than they release. This 
is due to the lower magnetic flux change 
which takes place during the operating 
period because of the higher reluctance 
of the magnetic circuit as a result of the 
armature being in the open position. 
Because of the influence which the 
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Fig. 8—Sluggish type relay 


copper slug exerts on the response of the 
armature, it is evident that it would tend 
to slow up its closing to a smaller de- 
gree, than it tends to retard its opening. 
Differential Relays. 

Differential type relays are equipped 
with two windings which are arranged so 
that curreut flowing through one of the 
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Fig. 9—Differential type relay 


windings will cause it to operate, while 
if currents of the same value _ flow 
through both windings it will not oper- 
ate. 

This is accomplished by connecting the 
two windings so that the magnetic field 
of one winding will neutralize the 
magnetic field of the other winding. 

Figure 9 shows this type of relay. 
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Fig. 10—Locking type relay 


Differential type relays are used in the 
more complicated switchboards. 

Locking Type and Double Wound 
Relays. 

Locking type relays are relays with 
contacts connected to the operating wind- 
ings in such a way that once the relay 
is operated the armature will remain in 
the closed position even though the in- 
itial circuit condition causing it to oper- 
ate be changed 


Figure 10 illustrates this type of re- 
la: 
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\ typical example of the use of the 
locking type relay is the relay shown in 
the Universal Cord circuit, page 30 of 
the July issue of TELEPHONE ENGINEER. 

Locking relays are usually arranged so 
that they lock up under some circuit con- 
dition and are released by the opening of 
a key or another relay circuit. 

Double winding type relays are simi- 
lar to the differential type relays except 
that the two windings are poled so that 
the current flows through them in such 
direction that the resulting magnetic flux 
adds rather than opposes, as is the case 
in the differential type relay. 

A typical example of a double wound 
relay is the relay used for supervisory 
purposes in the Universal Cord circuit 
referred to above. 

A. C. Relays. 

Relays for operation on alternating 
current must be differently constructed 
than those used for direct currents. 

There are two general types in use. 
One type uses for an armature, a reed 
which has a natural frequency approxi- 
mately the same as that of the operating 
source. When current of the proper fre- 
quency is passed through it the reed will 
vibrate quite vigorously and can be ad- 
justed to close or open contacts. 

This type relay is used quite extensive- 
ly in connection with toll line signalling. 

The other type A. C. relay employs an 
armature similar to that used on regular 
d. c. relays, but so pivoted and of such 
mass that its inertia prevents it from 
causing the contacts to chatter when it 
is operated on low frequency alternat- 
ing currents 





WE HAVE MOVED 

Editorial and advertising offices 
of TELEPHONE ENGINEER, for the 
last several years located at 192 
N. Clark St., Chicago, have been 
moved to larger and more central- 
ly located quarters, at 185 N. 
Wabash Ave., Chicago. The tele- 
phone remains the same, State 8971 











NEW BUILDING FOR YORK 
EXCHANGE 
Representing an expenditure of 
$375,000, the York Telephone and 
Telegraph company’s new exchange 
building, at York, Pa., stands as a 
monument to the progress of oral 

wire communication. 

The new building was begun in 
May, 1930, and was constructed by 
Hess Brothers company, of York. Al- 
though the switchboard and terminal 
equipment has been in use for six 
months it was not until July 25 that 
the office quarters were occupied 

The York Telephone company was 
organized in 1895 with 300 telephones. 
Today it furnishes telephone service 
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to 15,842 stations with exchanges in 
12 cit‘es in addition to York. 

The new building is two stories high, 
with a deep basement and is so con- 
structed that at some future date five 
stories can be added. 

Design of the office portion of the 
building, both on the exterior and the 
interior has been carried out in the 
modern style of architecture, which 
under the sharp limitations of struc- 
ture, utility, and cost demanded by 
modern utility companies, has been 
adopted by the leading telephone com- 
panies throughout the United States 
as best expressing modern telephony. 


THOMAS J. GULLION DEAD AT 
AGE OF 52 


Thomas J. Gullion, 52, sales engi- 
neer for the Leich Electric company 
of Genoa, Ill., died July 6 at his home 
in Genoa. Death was attributed to 
heart trouble from which he had been 
suffering for several months. Mr. 
Gullion’s death brought to a close 31 
consecutive years spent in the service 
of the telephone industry. 

Born in Lebanon, Ind., Mr. Gul- 
lion (known to his intimates as 
Tommy) entered the employ of the 
old Indianapolis Telephone company 
of Indianapolis, when still in his youth, 
as lineman and trouble shooter. Later 
he joined the sales department of the 
Western Electric company, traveling 
through northern Illinois and southern 
Wisconsin. 

Twenty years ago he became asso- 
ciated with the Leich Electric com- 
pany of Genoa, IIl., a connection which 
he maintained until his death. Dur- 
ing his association with this firm he 
traveled first in Indiana and later in 
Illinois. Later, he returned to In- 
dianapolis, starting a distributing com- 
pany for Leich Electric company prod- 
ucts under his own name. III health 
caused him to discontinue this venture 
and recently he made Genoa his home, 
acting as factory representative and 
sales engineer for Leich. 

During his many years calling on 
the operating telephone companies, Mr. 
Gullion made numerous friends in the 
industry and was well acquainted with 
many in the power field, having served 
the last two years as sales engineer 
pioneering the sale of the Leich Sys- 
tem Dispatching map. 

Mr. Gullion was a member of the In- 
dianapolis North Park Lodge A. F. & 
A. M. and Independent Pioneer Tele- 
phone association. 

He leaves to mourn his death, his 
wife, one son, Donald Gullion of Pitts- 
burgh, Pa., and two daughters, Mrs. 
Harold Eves of Muncie, Ind., and Miss 
Jean Gullion of Genoa. 








Telephone News From the Southwest 


Notes of Telephone and Utility Interests in the Central Southwest Which Previously Were 
Reported for Transmitter and Electrical Journal, a Regional Magazine of that District 


Which Has Been Absorbed by TELEPHONE ENGINEER, Appear in the Following Columns 


New Head for Northern Texas 


Announcement comes from Sherman 
that effective August 1, Sam H. Shutt of 
Waco assumed the position of general 


manager of all the Telephone Bond & 


Share company local exchange proper- 
ties in Texas, including the Northern 
Texas Telephone company exchanges, 


with headquarters in Sherman. 

Besides the Northern Texas property, 
Kansas City organization is 
owner of the exchange property 
ated by the Texas Telephone company 
and the Texas Home Telephone company, 
both of Waco, and after August 1 Sher- 
operating head- 
Telephone 


also 


the 
( yper- 


man likewise becomes 
quarters for these companies. 
Bond & Share company is also owner of 
the Texas Long Distance Telephone com- 
pany which operates extensively over the 
state of Texas. 

For the past twelve years Mr. Shutt 
has been general superintendent of the 
Distance Telephone com- 


Texas Long 


pany and has been succeeded in that posi- 


tion by L. S. Gardner of Waco, who 
until recently has had charge of the 
Texas Home properties and who is at 
this time president of the Texas Inde- 
pendent Telephone association. 

In making the announcement of the 
change at. Sherman, C. A. Shock, who 


for the past twenty-seven and one-half 


years has had charge of the Northern 
Texas properties as general manager, 
stated that after a brief rest he would 


be back in the harness again, helping to 
solve the many problems that confront 
the telephone man daily. 
Gainesville Seeks Lower Rates 
The city of Gainesville has requested 
the Bell 


pany to reduce its rates to those specified 


Southwestern Telephone com- 
in the franchise under which the telephone 
The 
franchise rates are $2 and $4 per month. 
The 


and $4.50 for a 


company is operating in that city. 


company has been charging $225 


number of years, how- 


Tidings From Texas 


ever, but the city fathers are of the 


opinion that prices of telephone service 


ought to be reduced. At a recent hear- 


ing representatives of the telephone com- 


pany submitted data showing that they 
are making less than 2 per cent at pres- 
ent rates. The aldermanic board took 


the figures under advisement and granted 
the telephone company an extension of 
thirty days longer during which the pres- 
ent rates may be charged. 


San Antonio on War Path 
The city of San 
the 
created a new office, that of special utili- 


Antonio by a unani- 


mous vote of city council recently 


ties This action is said to be 
the 


to secure a reduction of gas and electric 


attorney. 


first step of the city in an attempt 
rates in addition to the fight against the 


Bell 


for a reduction in telephone rates. 


Southwestern Telephone company 


The 
ordinance creating the new office stated 
that its purpose was to insure the safety, 
welfare, convenience, health and good 
government of the city. 


Employees of the Rio Grande Valley 


Telephone company held their annual 
picnic on the gulf coast at Boca Chica, 
a resort near Brownsville. About 250 


employees and their families attended this 
picnic which was held Friday afternoon 
July 24. 


The Texas Associated Telephone com- 


pany completed the installation of their 


>: 


new common battery switchboard at Rio 


Grande City on February 21, 1931, and 


are now giving service over it. The 


switchboard is a Stromberg junior multi 


ple board and installation was handled by 


George Fitzgerald, installer for the 


Stromberg company. 


Rio Grande Valley Telephone 


The 
company has completed its new two-story 


building at Brownsville and cut-over on 


July 12 to its new 18-positior Stromberg 


switchboard at this building \ formal 


opening for the public was held on the 


evening of July 31. 


The Texas Associated lelephone com- 


pany completed the installation of a 
junior multiple common battery Strom- 
berg switchboard at its La Feria ex- 


change on January 24, 1931 


Pete Winemiller and D. L. Rochon of 
the Stromberg sales organization were 
visitors in the valley during July. Mr. 


Winemiller went fishing in the gulf and 
claimed that he caught a six-foot tarpon 
but was unable to produce the tarpon for 
close inspection 

The Southwestern Bell Telephone com- 
pany has just completed a new toll line 
from Port Isabel to Los Fresnos. The 
growth of Port Isabel as a resort point 
has made necessary additional toll facili- 


ties and this gives an outlet through Los 


Fresnos, connecting with the new Los 
Fresnos-Brownsville toll line that was 
built about six months ago 


J. C. Paxton, the young and popular gen- 
eral manager of Rio Grande Valley Tele- 
phone company, with his wife, is spend- 
ing his vacation visiting with relatives in 
Virginia. “Jimmy,” as he is known among 
the fraternity, started his telephone career 
in the Carolinas when 
then 


a young boy. He 


entered Austin College at Sherman 


where he secured part-time employment 


with the Northern Texas Telephone com- 


Observations From Oklahoma 


Improvements in Oklahoma 
Western Power, Light & Telephone 
company, with headquarters in Salina, 
Kans., has just completed two major 


telephone improvements in the Okla- 

homa panhandle. 
The Western 

of Oklahoma, a subsidiary, completed 


20 


Telephone corporation 


pany. After graduation he remained 
with the company at Sherman several 
vears, after which he went to the Chi- 
cago office of the United States Inde- 
pendent relephone association as statis- 
tician. [I’rom there he went to the Bell 
company at St. Louis and then on to his 
present position which he has filled for 
several years with distinct 

the addition of a copper circuit to their 
toll service between Boise City, Okla., 
and Elkhart, Kans., and the erection 
of a new toll lead from Boise City, 
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Okla., to the New Mexico state line, 
where it connects with a new lead 
by the Mountain States Tele- 


from Clayton, N. M, 


built 
phone company 


to the state line 


New Lines for Cloudy 

The Southeast Oklahoma Telephone 
company has begun construction of lines 
into the vicinity of Cloudy, Okla., to 
serve people living in that community, 
according to O. H. Brooks, manager. 
The company also expects to build a 
trunk line from Cloudy community to 
Atoka and Antlers, Okla., to connect 
with the system of the Southwestern 
Bell Telephone Company. Several weeks 
will be required to put the lines in serv- 
ice, accrding to Mr. Brooks. 

Want Common Battery System. 

City commissioners of Kingfisher, 
Okla., have instructed the city attorney 
to bring action against the Western 
Telephone corporation of Oklahoma to 
secure installation of a common battery 
system without an increase of rates. It 
is claimed that the old Midland Tele- 
phone company, which was taken over 
by the Western Telephone corporation, 
agreed in its franchise to install a mod- 
ern system in Kingfisher. 

Oklahoma Pioneers Organize. 

An Oklahoma chapter of telephone 
pioneers of America has been organized 
at Oklahoma City with a membership 
of 125. Only persons who have been in 
the service of some telephone company in 
the state for 2] years are eligible for 
membership. L. M. Jones, secretary of 
the employees benefit committee, was 
elected president of the state group; 
O. N. Dailey, special contracting agent, 
vice-president; O. E. Hopkins, district 
trafic superintendent, the Southwestern 
Bell Telephone company, Oklahoma City, 
secretary, and Miss Mabel Knouse, 


treasurer. 


Twine Holds Lines Together. 

According to the HENNesseEy (Okla.) 
CLippeR workmen, while inspecting the 
telephone line southeast of Hennessey 
recently, found that the line had been 
severed in several places and tied to- 
gether with binding twine. 

Consolidate Two Exchanges. 

A new common battery telephone sys- 
tem being installed by the Southwestern 
3ell Telephone company to serve Hailey- 
ville and Hartshorne, Okla., is expected 
to be completed by the middle of Sep- 
tember, according to Joe Higgins, 
McAlester, district manager of the com- 
pany. \ new switchboard and asso- 
ciated equipment are now being installed 
in the new telephone building being con- 
structed in Hartshorne. 
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The Southwest Telephone company 
completing improvements to its tele 
phone system in Wetumka, Okla \ 
common battery system will replace the 
magneto type of equipment. 


New System for Arnett. 

\ new telephone system is being con 
structed at Arnett, Okla., according to 
the announcement of Jim Keffer, district 
manager ot the Southwestern Associated 
Telephone company. The company will 
erect its own building in Arnett, change 
the Main street lines to the alleys and 
replace the open wire system with new 
cables. A new modern switchboard will 
also be installed. 


Mid-Summer District Meetings. 

Three mid-summer district meetings 
of the Telephone division of the Okla- 
homa Utilities association will be held 
at Duke, August 25; Medicine Park, 
August 26, and Sulphur, August 28 
Three additional meetings will be held 
during September. A fall series of meet- 
ings is being planned for the months of 
November and December 


Want Special Mono-Phone Rates. 

Telephone companies of Oklahoma ap- 
peared at a hearing before the Oklahoma 
Corporation commission, July 21, seek- 
ing authority to charge 25 cents differ- 
ential for mono-phone sets. Representa- 
tives of several companies appeared for 
the purpose of submitting evidence to 
show additional cost in connection with 
giving this class of service. The Cor- 
poration commission continued the hear- 
ing indefinitely until the present investi 
gation of rates is concluded by the com- 
mission. 


Progress of Investigation. 

Several new appraisal and valuation 
experts, clerks and auditors have been 
employed by the Oklahoma Corporation 
commission in connection with the gen- 
eral investigation now being conducted 
by that body into the rates and practices 
of telephone companies in Oklahoma. 
\ppropriations to cover such employ- 
ment were made by the 1930-31 legisla- 
ture. The investigation as relating to 
the Southwestern Bell and Oklahoma- 
Arkansas Telephone companies was 
authorized by the last legislature. 

In addition to the corporation com- 
mission investigation, Governor William 
H. Murray has ordered Attorney General 
J. Berry King to bring suit against the 
Southwestern Bell Telephone company 
for $500,000. The telephone company, 
Governor Murray alleges, has failed 
since 1920 to file a statement with the 
Secretary of State of its invested capi- 
tal in Oklahoma, thus incurring taxes 
and penalties of approximately $500,000. 


Vail Medal to Mrs. Kelley. 

Mrs. Margaret Mae Kelley of Coweta, 
Okla., has been awarded a Theodore N 
Vail medal for outstanding telephone 
service. The award was made at a 
public reception given her recently at 
Coweta H. H. Armstrong of Tulsa, 
division commercial superintendent, pre 
sented the award Mrs. Kelley, an 
operator for the Coweta-Porter Tele- 
phone company, was awarded the medal 
for remaining at her operator's post dur 
ing a fire at Coweta last year, until she 
had summoned aid from nearby towns 


Program of Southwestern Bell. 

The Southwestern Bell Telephone com- 
pany is constructing an underground toll 
cable from Joplin, Mo., to Tulsa, Okla., 
via Vinita, and Claremore, Okla., to cost 
approximately $1,500,000. The company 
is spending approximately $150,000 in 
connection with this project for the erec- 
tion of a repeater station on the under- 
ground cable line near Vinita, Okla. 
Work on both projects is now under- 
way. This is part of an extensive under- 
ground toll cable construction program 
being carried out by the Southwestern 
3ell Telephone company in the south- 
west, which will involve the expenditure 
of approximately $5,000,000 in Okla- 
homa alone 


Ss. H. COUCH CO. ING... AC- 
QUIRES BLAKE SIGNAL 

S. H. Couch Company, Inc., has 
announced the acquisition of the busi- 
ness of the Blake Signal and Manufac- 
turing company. The manufacture of 
Blake insulated staples will be con- 
tinued at North Quincy, Mass. 

Over a period of 25 years the Blake 
Signal and Manufacturing company 
has served thousands of customers and 
the S. H Couch company will carry 
on with the name of Blake and will 
endeavor to serve these customers as 
they have been served in the past. 

Samuel H. Couch is chairman of 
the board of directors, Archie T. Mor- 
rison is president; J. Eric Atkinson, 
vice-president; Donald F. Cameron, 
treasurer, and William Couch, director. 


NATIONAL ASSOCIATION WILL 
MEET IN OCTOBER 

The annual gathering of members of 
the United States Independent Telephone 
Association will be held at the Hotel 
Stevens in Chicago again this year, and 
the dates decided upon are October 20 to 
23rd, inclusive. According to F. B. Me- 
Kinnon, president of the nationa lassocia- 
tion, definite convention plans will not be 
completed nor announced until after 
Labor Day 











The Complicated Business of Tree Pruning 


In Eliminating Branches of Trees to Provide Proper Clearance for Wires, Each Tree Presents a 


Separate Problem to the Tree Surgeon. 


Health of Trees Must Be Safeguarded by Proper Cut- 


ting and Treating of Wound, and Beauty Preserved by Maintaining Symmetrical Shape of Tree 


Throughout this country there are un- 


numbered millions of trees which home- 
loving and civic minded people planted 
and nurtured in bygone years. Many of 
along the streets and 


Some of 


these trees are 


highways of the nation. them 


represent the veneration of individual 


guardianship while others stand as living 


symbols of loved ones who have gone. 


And then 
where the street and highway trees repre- 


there are innumerable cases 


sent the attachment of intimate associa- 
tion and a high regard for them as things 
of beauty. 

Therein lies the 


difficult and vexing 


problem for the various public utilities 


whose wires must traverse the streets and 





No. 1—Fairly satisfactory clearance was 
obtained by trimming the tree in the man- 
ner shown here. However, the branches 
at the left were quite limber and there 
was a chance that they could be blown 
against the wires by a _ strong wind. 
Moreover, the tree has been deformed by 
the trimming and has lost its symmetry 
and beauty. 


highways of the nation in order to carry 
the imdispensable service of telephone, 
telegraph and electric power to the homes, 
institutions, and industries of this coun- 
try. 

The country needs the trees and it also 
needs the service performed by the elec- 
The trees are needed not only 
for their 


tric wires. 
for their shade and beauty but 


By MARTIN L. DAVEY, President 
The Davey Tree Expert Company 


finer esthetic and spiritual value. The 
wire service is needed in order to main- 
tain that higher standard of living which 
it makes possible and which characterizes 
from the 


America and sets her apart 


other nations of the world. 

It has been thought by many that these 
two things were diametrically opposed to 
other and irreconcilable, but the 
ight 
official has a jealous regard for the favor- 


each 


modern thinking public utility 


able opinion of the public. He realizes 


the need for trees; he respects the rights 


of the people; he undertakes to please 


the owners of trees and those who love 


outdoor beauty. 
officials have 


Consequently, the utility 


been striving for years to solve the prob- 
lem of how best to provide clearance for 
harming the trees. I 


the wires without 


shall discuss here the results which have 
been obtained in line clearance work by 
competent tree surgeons. 

Pruning is the oldest form of tree care 
that 


that 


and perhaps for there is a 
belief 


dead limb off a tre 


reason 
“anyone can cut a 
Nothing could be 


common 


farther from the truth 


Danger in Improper Pruning 


The greatest danger to which a tree 


is subjected by improper 


{ pruning un- 


doubtedly is infection. Whenever a limb 


is cut, this danger is imminent, exactly 


the same as there is danger of infection 


when a person cuts himself or is operated 


on, and the wound is not properly treated. 
In the case of a person, blood poisoning 


is apt to occur; in the case of a tree, the 


almost inevitable aftermath of careless- 


ness is decay. 


Minimization of the danger of decay 
following pruning wounds is only one 
relatively minor thing that science has 


brought to line clearing. It has also 


served to hasten improvements in every 


phase of the work and, as a direct result, 


it has served to create a better feeling 


between the utilities and the public. 
No line clearing operation can be con- 
utility unless 


sidered successful by the 


adequate clearance is provided for the 


And this 


does not merely mean cutting a pathway 


lines. “adequate clearance” 


for the wires through the tree tops 
which will remain open only temporarily. 
Enough clearance should be provided so 
that the wires will be untouched by 


2? 


—- 


leaves, or twigs or branches for at least 


a year. 

This means that the rate of growth of 
the tree must be taken into consideration. 
If it is of a species, it 


slow growing 


obviously is unnecessary to remove as 


many of the branches as would be re- 


quired if the treee grew rapidly. There 
are no hard and fast rules regarding the 
uuld be done. 


amount of pruning that shi 


In all cases, the tree surgeon must judge 


for himself how rapidly the tree is likely 


to grow and prune accordingly. The 
growth, obviously, depends upon such 
factors as type of soil, climatic condi- 


species of tree 


tions and the 





Vo. 2—Here tree ms eliminated the 
menace of the adjoining branches and at 
the same time they performed the oper- 
ation in such an artistic manner that the 
| shaped and beautiful. 


SUP OC 


tree is now well 
Protect Wires frcm Limbs 

In addition to cutting an adequate path- 

way for the wires, the tree surgeon takes 

precautions to make sure that the wires 


will be protected from limbs which 
might blow against them from  under- 
neath or from the sides. He must also 


make limbs 


which will sag upon the wires when they 


sure there are no overhead 


with ice and snow or 


Moreover, he 


become covered 


become heavy with rain 
must make sure that there are no dead 


limbs in the tree tops which may be 
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broken down during storms and either 
break or short-circuit the wires. He is 
always on the lookout for trees which 


ructurally weak that 


+ 


are so decayed or Sst! 
they continually menace the lines When 
such trees are beyond saving, he cuts 
them down; if they are worth saving, he 
strengthens them with guy cables to 
eliminate the danger of their falling on 
the wires 

It is not exaggerating to say that pro- 


viding proper clearance is the simpler 


part of the tree surgeon's task It is 
more difficult to prune the trees in such 
a way that the good-will of the tree 


owners and of the public will be retained 
To do this, he must prevent the trees 
from being physically harmed and at 
the same time, prevent their appearance 
from being materially marred. Both of 
these things are equally important. 

Must Know Life Habits of Tree 

To safeguard the tree’s health, the tree 
surgeon must be thoroughly familiar with 
its life habits and idiosyncrasies. Some 
trees can withstand heavy pruning; other 
species are likely to be seriously affected 
if a considerable portion of the top is 
removed. The amount of cutting neces- 
sary to obtain a year’s clearance on a 
poplar, for instance, would be apt to 
cause serious injury to slow growing 
trees like the white oak. On some trees, 
pruning wounds will heal rapidly; on 
others, the healing process is very slow. 
Each tree must be considered as an indi- 
vidual presenting a new problem to _ be 
solved; to treat all trees alike inevitably 
leads to trouble 

In pruning, the tree surgeon makes 
sure to cut all branches flush with the 
parent limb, in such a manner that the 
tree is aided in healing the wounds 
rapidly [lo prevent infection while this 
healing process is taking place, the tree 
surgeon covers all wounds with a high 
grade, protective wound dressing which 
is an indispensable aid in keeping out 
bacteria, fungi and insects. 

Projecting Stubs Cause Rot 

The tree surgeon takes particular pains 
to make sure that no projecting stubs are 
left on any of the limbs which have been 
cut. Nature does not provide a way for 
these stubs to become healed over: in- 
evitably they become infected and start 
to rot back. The decay may eventually 
penetrate deep into the tree, causing the 
heartwood to be destroyed and the tree’s 
Structural strength to be impaired. When 
this occurs, the life of the tree is en 
dangered. Moreover, the wires may be 
broken should a rotted branch crash 
down upon them. 

The work of tree surgeons is greatly 
facilitated because of their ability to get 
to all parts of the tree with amazing dex- 
terity by the use of ropes. They never 
use spurs inasmuch as each hole made in 


the trunk of the tree by the sharp points 
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leaves an opening through which the tree 
can become infected. Incidentally, tree 
surgeons never use axes in their work 
except for cutting down trees. Ax 
wounds are almost invariably jagged and 
consequently will not heal rapidly. Saws 
are always used for the pruning work 
and the wounds are so cleanly made that 
the healing process is hastened 

Preserving the appearance of a tree is 
just as important to the tree surgeon as 
safeguarding its health. If a tree is 
deformed by the pruning or if unneces- 
sary cutting has been done, the utility 
almost always is criticized and ill feel- 
ing is generated which often is difficult 
to overcome Consequently, the tree 
surgeon removes no more branches than is 
essential and he tries in every manner 
possible to have the tree look as beauti- 
ful after the operation as it was before 
he touched it. 

Preserving Beauty of Trees 

Knowledge of a tree’s life habits and 
characteristics is just as essential in pre- 
serving its beauty as in safeguarding its 
health. Some trees, for example, grow 
in such a manner that they can be head- 
ed back over a period cf years and their 
natural beauty will not be destroyed. To 


do this on other species, however, would 
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tree a curious “notched” appearance; it 
may mean the removal of some branches 
that throw the tree out of balance and 
prevent it from having a symmetrical 
shape. This work is one of the most 
dificult phases of line clearing and it is 
also one of the most important—when it 
is done properly, the good-will of the 
tree owner almost invariably is retained. 

The point that each tree presents a 
separate problem cannot be overempha- 
sized. Each is a living, breathing thing 
that has its own peculiarities, just as a 
human being has his. To prune all the 
trees along a highway with exactly the 
same methods would have almost as bad 
consequences as though a_ physician, 
making a round of calls, would prescribe 
the same remedies to all his patients. The 
remedy that might cure one patient would 
kill another—and the same thing is true 
of trees. 


Building Good-Will for Utility 


In order to build up good-will for the 
utility, the tree surgeon always gets writ- 
ten permission from the tree owner 
before pruning any of his trees. Also, if 
such clearance has to be done, he con- 
sults with the owner regarding the work, 
explaining what limbs have to be cut and 







No. 3—Working high above the ground, the tree surgeon often has to get im pre- 
carious positions. However, he is protected from falling by ropes which 
he has learned to use with amazing dexterity. 


result in a queer, unsightly malformation. 
To head back a large elm, for instance, 
would destroy its beautiful, vase-like 
shape and make it a queer looking tree 
indeed. 

Knowing a tree’s characteristics, the 
tree surgeon is enabled to shape it up 
in such a manner, after the proper 
clearance has been obtained, that its 
appearance will be favorable. ‘‘Shaping- 
up” may mean the rounding of a side of 
the top; it may mean taking off a branch 
that overhangs the wires and gives the 


why. The time taken to do this is well 
spent inasmuch as it greatly minimizes 
the chance of complaints and damage 
suits. 

Tree surgeons are seldom denied per- 
mission to trim the trees for wire clear- 
ance. Practically all tree owners realize 
that the power and signal service cannot 
be disrupted and when they learn that 
the utility thinks enough of the trees to 
employ experts to make sure that the 
work is done right, they almost invariably 
allow the work to proceed 











Micro-Rays Provide Two-Way Radio Circuit 


Radio Telephony and Telegraphy Accomplished on 18 Centimeters Wave Lengths in Demon- 
stration March 31, 1931, Between Dover, England, and Calais, France; From Distances Covered 
and Results Obtained Believe Equipment Employed Can Readily be Adapted to Commercial Use 


On the cliffs at St. Margaret’s Bay, 
Dover, England, on Tuesday, March 31st, 
the International Telephone and Tele 
graph laboratories, Hendon, England, in 
cooperation with the laboratories of 
Le Materiel Telephonique, Paris, France, 
gave a successful international demon- 
stration of a new ultra short wave radio 
telephone and telegraph equipment and 
circuit between Dover, England, and 
Calais, 
largely developed by French engineers in 


France. This equipment was 


the Paris laboratories. The demonstra- 


a similar station across the Channel at 
Blanc Nez, near Calais. The two-way 
radio telephone circuit using a wave 
length of 18 centimeters was noteworthy 
for the quality of speech received. Not 
only was it well up to the standard of a 
high quality telephone circuit, but it 
showed no signs of being affected by 
fading, a disability’ from which waves in 
this frequency are apparently immune 
When compared with radiations of the 
more usual wave lengths, “Micro-Rays”’ 


present many striking features. For 
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tion at Dover was conducted by engineers 
of the International Telephone and Tele- 
graph laboratories and at Calais by engi- 
neers of Le Materiel Telephonique. 

In this demonstration, oscillations of 
wave lengths as low as 10 centimeters 
designated as “Micro Rays” were used 
for the first time to provide a high qual- 
ity two-way radio telephone circuit. From 
distances covered and results obtained, it 
was quite clear that the equipment em- 
ployed can readily be adapted to com- 
mercial use. Though a certain number 
of experimenters have already succeeded 
in generating and utilizing oscillations of 
such wave lengths nothing beyond what 
may be described as laboratory investiga- 
tions has up to now resulted. The enor- 
mous advance in technique shown by the 
present demonstration definitely indicates 
that the range of wave lengths as low as 
10 centimeters are now available for 
commercial radio transmission. 

Immune from Fading 

In the demonstration a link had been 
established between a station on the cliffs 
of St. Margaret's Bay, near Dover, and 


example, their extremely short wave 
length permits the use of electro-optical 
devices more usually associated with 
light, such as reflectors or refractors in 
addition to diminutive antennae systems. 
\ further similarity between these radia- 
tions and light is that fog, rain, and such 
like climatic effects, as well as day and 
night, do not materially interfere with 
the propagation of the waves 

The two stations at Dover and Calais 
were in all essentials identical. Each 
comprised a transmitter and receiver with 
terminal equipment of normal design for 
connecting them together so as to give 
facilities for two-way communication. 

Figure 3 shows the essential features 
of the transmitter, and Figure 5 is a 
reproduction of the photograph of the 
transmitter and receiver at Dover. The 
outgoing signals are applied to a 
“Micro-radion” tube in which the high 
frequency oscillations are generated. A 
short transmission line connects the 
“Micro-radion” tube to the radiating sys- 
tem or doublet which is about two centi- 


meters long, in contrast to the enormous 
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system usually employed. The amplitude 
of this high frequency current along the 
doublet at any instant is substantially the 
same. The doublet is situated at the 
focus of a paraboloidal reflector some 
three metres in diameter. 

\fter concentration of the rays by the 
paraboloidal reflector into a fine pencil of 
rays scmewhat similar to light rays sent 
out by a searchlight, they are projected 
into space. In the reflector the relation 
between the focal length and the diameter 
iS SO proportioned as to ensure maximum 
efficiency for the diameter used. In order 
further to increase the efficiency of the 
system by the prevention of radiation 
other than in the required direction, a 
hemi-spherical reflector is located at the 
opposite side of the doublet to the para- 
boloidal reflector and having the doublet 
at its center. This serves to collect all 
the radiation propagated in a_ forward 
direction and to reflect it back again 
towards the source. 

Semi-Spherical Reflector 

The radius of the hemi-spherical re- 
flector is so chosen that when the reflect- 
ed radiations reach the focus again they 
are in phase with those being radiated at 
that instant. The appropriate length of 
the radius depends upon the wave length, 
the relation being that it should be sub- 
stantially a multiple of half wave lengths, 
namely, N multiplied by Lambda divided 
by two. The factor “N” is so chosen 
that the radius shall be large enough to 
ensure that the reflector has satisfactory 
electro-optical properties, but not so large 
as to intercept unduly the radiations 
reflected forward from the paraboloidal 
reflector. 

The function of this hemi-spherical 
reflector is illustrated in Figure 1, the 
effect of diffraction being neglected in 
this description, although in practice it 
must be taken into account. It will be 
seen that the direct radiations such as AB 
pass straight to the paraboloidal reflector 
and so are directed towards the distant 
receiver, whereas waves such as AC are 
reflected by the hemi-spherical reflector 
back through A onto the paraboloidal 
mirror at D, and so out in the required 
direction. 

It is estimated that the gain due to the 
paraboloidal reflectors on one channel 1s 
of the order of 46 decibels to which the 
hemi-spherical reflectors add another 6 
decibels. 

Measuring Frequency Output 
A further interesting point is the ar- 
(Continued on page 28) 
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Characteristics of Strowger Relays 


Discussion of Features of Horizontal Relay Structure Which May Be Varied to Secure Dif- 
ferent Performance Characteristics and Which Account for Long Life of this Type of Relay, 
by R. W. Graybill, Research and Development Department, Automatic Electric, Inc. 


[he preceding articles of this series 
have discussed the analysis of horizontal 
relay performance In this article we 
shall consider some of the teatures « f the 
horizontal relay structure which may be 
varied in order to secure different per- 
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the metallurgical field, in the production stituting an improved magnetic material 


of better magnetic materials and the or by the use of an improved method of 


development of improved heat treating annealing applied to standard materials. 








RESIOVAL SETTING - THOUSANDTHS OF an INCH 


Fig. 1 


formance characteristics and also. the 
features which give this type of structure 
its long life under various kinds of serv- 
ice conditions. 

The necessity for an armature load 
which is not too small is sometimes over- 
looked when it is desired to adjust a 
relay to operate on a very low current. 
All magnetic materials tend to retain a 
part of the magnetism built up at the 
time the coil is energized. This retained 
magnetism is commonly called residual 
magnetism. Residual magnetism tends to 
hold the armature operated, and _ the 
spring load and residual adjustment must 
be great enough to restore the armature 
in the presence of maximum residual 
magnetism. The spring load necessary to 
restore the armature of a horizontal type 
residual 
plotted graphically as curve No. 1 in 
Fig. l, [This data is 


magnetizing the relay 


relay with various gaps 1s 


structur with 
sufficient flux to produce practically com 
plete magnetization and then determining 
immediately after such magnetization 
what load in grams on the armature 


bushing is required to release the arma 


ture with various residual gaps 


Advances are constantly being made it 





*Editor’s Note This is the first half of 
Article 4 « i series by Mr. Graybill deal- 
ing with relay characteristics. The second 
half of Article 4 will appear in the next 
issue 














methods. Referring again to Fig. 1, Conditions sometimes require that 
which records the release characteristics relays release or operate within given 
of standard horizontal relays at curve time limits Operate time for a relay 
va — 
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No. 1, it will be observed that a curve is measured from the closing of the coil 


No. 2 is also recorded. Curve No. 2. circuit until the relay springs break or 


represents a much improved release per make. Release time is measured from 
formance because it indicates release of the opening of the coil circuit until the 
the armature with a much smaller spring relay springs break or make. No satis- 
factory data is available from which 
operate and release times of relays with 
various coils and spring loads can be 
accurately calculated. Relays which 
must meet certain time limits are engi- 
neered by adjusting and testing a num- 
ber of samples with timing devices. In 
order to secure comparatively long oper- 
ate and release times coils are made up 
having large copper collars (slugs) or 
sleeves around the core as illustrated in 
Figs. 2,3 and 4. Any change in the flux 
through these copper slugs results in a 
counter electro-motive force and asso- 
ciated current in the slug which builds 
up a magnetic field tending to oppose the 


change, 1. e., prolong the existing con- 
dition. This action is true during both 
operation and release for copper sleeves 
(Fig. 2) over the coil core, and for cop 
per slugs on the armature end of the core 


(Fig. 3) but is only true during release 





or copper slugs on the heel end (Fig. 4) 

f the core. Heel and copper slugs do 

Fig. 2 not delay operation because the flux 

builds up rapidly in a leakage path in 

load or residual gap. The characteristics front of the slug and causes operation of 
represented by curve No. 2 may be pro- the armature. After operation the flux 
duced in horizontal relays either by sub slowly establishes a path through the 
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NAME oOerT PURPOSE 


Smith Exec. Administrative matters. 
Des Moines plant supt. 


Palmzer Sales Closed $28,000 order. 
Crosman & Co. 








Johnstone Eng. Discussed details new Atlanta 
branch. 












Gerhardt Credit Obtained payment $3000 Blank 
Co. acc’t. Overdue 60 days. 





concluded $65,000 Coleman 
contract. 


Goodrich Empl. Hired 6 skilled workmen for 
immediate duty. 










Got quotations from 3 firms 
on Unit 38A5. Saved $5200. 


St. George | Exec. Instructions to San Fran- 
cisco branch manager. 





Authorized immediate insertion 
newspaper advertisement. 
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b Advertisement of the American Telephone and Telegraph Company 





a & 


Presented as a 


business tool 


IN THE light of current economic 
conditions, long distance tele- 
phone service assumes a new 
significance. Men who once em- 
ployed it only in emergencies are 
discovering that it is an effective 
every-day business tool. They’re 
using it to cut selling costs, keep 
contacts alive, open new territo- 
ries...in scores of different ways. 

That all business men may 
know the value of Long Distance 
and apply it profitably to their 
own affairs, advertisements like 
the one on the opposite page are 
appearing in many of the publi- 
cations that business men read. 





Based upon the actual experi- 
ences of representative concerns, 
these advertisements present 
long distance telephone service 
as a modern business investment. 
Simple, vigorous illustrations 
make them attractive. Crisp 
captions and copy make them 
readable. Accurate facts and 
figures make them convincing. 

Advertising of this character 
benefits business generally by the 
broad service that it offers. And 
it strengthens the telephone in- 
dustry particularly — both Bell 
and connecting company — by 
stimulating long distance traffic. 


& 





Identify your inquiry to advertisers by saying—“As shown in TELEPHONE ENGINEER” 
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copper slug and consequently when the 
circuit is opened the heel and slug does 
build up a field which provides slow 
release action. 

By making use of. the various coil 
windings and copper slugs it is possible 
to design relays having operate times of 
from .003 to .150 seconds and release 
times of from .003 to .250 seconds. The 
average quick-acting horizontal relay 
operates in less than .015 seconds and 
releases in less than .010 seconds. When 
long release times are secured such as 
.150 to .250 seconds, the regular commer- 
cial product may be expected to vary 
from the stated values to 100 per cent 
greater values. Lower release times and 





Fig. 3 


all operate times may be held to closer 
limits. 

Studies have been made at various 
times to select the correct size and loca- 
tion of c pper slugs or sleeves to provide 
a desired operation. Operate and release 


times have been recorded for the various 





arrangements during such tests. Operate 
and release times for various copper slugs 


and sleeves are recorded in Fig. 5 for a 
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three spring (make-before-break combi- 
nation) relay which operates in series 


with switch magnets. The data in Fig, 5 
is typical of that obtained from similar 
tests and discloses the effect on operate 
and release time of variation in the size 
and location of copper slugs and varia- 
tion in the size of sleeves. It will be 
observed that the armature and slugs 
give a little longer release time values 
and a great deal longer operate time 
values than heel and slugs. For the 
volumes of copper usually used, sleeves 
give much longer operate or _ release 
values than either heel end or armature 
and slugs. It is therefore possible to use 
a smaller volume of copper in the form 
of a sleeve than that required for copper 
slugs to secure either slow operation, or 
slow operation and slow release in com- 
bination. Copper sleeves cannot be used 
to secure quick operation and slow re- 
lease in combination, such as is provided 
by heel and slugs. Judging from the 
slope of the operate time curve for 
sleeves, it seems that this curve will in 
tersect the armature end slug curve below 
the “one cubic inch of copper” line. Such 
intersection would indicate that the 
sleeves would require equal or greater 
volume of copper than armature’ end 
collars for all volumes of copper greater 
than that at the point of intersection. 


MICRO RAYS PROVIDE 
TWO-WAY RADIO 
CIRCUIT 
(Continued from page 24) 
rangement made for measuring the high 
frequency output at the transmitter. For 
this purpose an aperture is provided in 
the center of the paraboloidal reflector 
through which part of the radiation 
passes. By making the diameter of the 
aperture slightly smaller than that of the 
hemi-spherical reflector no loss of radi- 
ated power results. The radiations pass- 
ing through the aperture fall upon the 
special measuring instrument employed, 
as indicated diagrammatically in Figure 4. 
This takes the form of a wave meter 
calibrated for and normally set to the 
transmitted frequency It comprises a 
small receiving antenna in which the in 
duced E. M. F. is used to act upon a 
thermo couple junction. The readings of 
the associated galvanometer are an indi- 
cation of the radiated power, while the 
distance between the antenna and metal 
screen, being adjustable, also enables 
wave length measurements to .be made 
In the demonstration the wave length us¢ 
was 18 centimetres while the radiated 

power was about half a watt. 

The receiver is a counterpart of the 
transmitter except that no high frequency 
measuring device is provided. That is t 


say, it comprises a doublet connected by 
a transmission line to the “Micro-radion” 
tube where detection takes place. Para- 


boloidal and spherical mirrors exactly 














similar to those of the transmitter are 
also provided for concentrating the re- 
ceived waves upon this doublet 

" 
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Fig. 4 


To avoid coupling, the receiver is situ- 
ated about 80 yards from the transmitter 
at each terminal and is arranged to be 
in its electro-optical shadow, adequate 
allowance being made for diffraction. 
The arrangement will be apparent from 
Figure 2. The same wave length is used 
both for sending and receiving 

The success of this demonstration has 
definitely shown that a wave length range 
as low as 10 centimeters is opened up. 
The importance of this from the point of 
view of ether congestion need hardly be 
stressed. Calculation will show that the 
range of frequencies available in the 
“Micro-metric’ wave band (between 10 
and 100 centimeters) is some nine times 
as great as in the whole of the ordinary 
radio field. Added to this is the fact that 
the radiations can easily and cheaply be 
concentrated into a small solid angle. 

Practical Uses for Micro-Rays 

Commercial applications in a_ world- 
wide communication network like the 
International System are obvious. 

The frequency band available will 
permit the working of a very large num- 
ber of permanent and continuous channels 


between the same places without mutual 


interference. 





. - 9 I , I sh iy . 

Fig. 5—The above photo shows the trans- 

mitter and receiver at Dover. By means 

of apparatus associated with the 10 ft. 

reflector seen in front of the hut, rays 
illatina toon hundred million time 

oscillating sixteen hundred million times 

a second are projected into space 


A further very important use will be 
tor television transmission lhe present 
difficulty with regard to television is the 
very large frequency range required for 
satisfactory definition of the object trans- 
mitted. It should now be possible to 
allocate as wide a band as is necessary for 


(Continued on next page.) 
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News From the Field 











The new central office building of 
the Commonwealth Telephone com- 
pany in Chilton, Wis., is expected to 
be completed and ready for occupancy 
within a month The new plant will 
give Chilton a modern, fireproof build 
ing with the latest type ot telephone 
equipment 


Keystone Telephone company otf 
Philadelphia has been awarded a con- 
tract by the board of education of the 
school district of Philadelphia for in- 
stallation of a complete automatic tel- 
ephone system connecting all adminis- 
television without causing any ether con 
gestion. 

For navigation purposes and especially 
for radio beacons the simplicity of the 
transmitters has obvious advantages. 

Valuable applications seem possible in 
ship to ship communication, as the small 
size of the equipment would enable easy 
use to be made of its directional proper- 
ties. In addition, the Micro-Ray system 
affords a satisfactory method for virtu- 
ally secret inter-communication between 
war vessels. 

Demonstration was also given of the 
high speed facsimile transmission system 
developed by the International Telephone 
and Telegraph laboratories. 

While this successful demonstration 
proves the practicability of the Micro- 
Ray, further refinements are being carried 
on to prepare it for everyday commercial 
application. 

It is interesting to recall that just forty 
years ago another pioneering departure, 
the first submarine telephone cable be 
tween England and France, was laid over 
practically the same ground as yesterday's 
epoch making achievement. 

Distinguished officials of the British 
Government and Military and Naval 
Attaches from various countries, leading 
scientists and representatives of the press 
attended the demonstration at Dover, 
while a similar group of French Govern- 
ment officials and guests came from Paris 
to Calais to participate in the demonstra- 
tion. 

Special trains took the guests from 
Paris and London to Calais and Dover. 
After the demonstration there was a 
luncheon in England at the Lord Warden 
hotel where G. H. Nash, executive vice 
president of the International Telephone 
and Telegraph laboratories, lectured on 
the Micro-Ray system. In France there 
was a similar lecture by E. M. Deloraine 
of Le Materiel Telephonique. In addi- 
tion to Messrs. Nash and Deloraine, credit 
for the new system is largely due to 


Messrs. Clavier, Darbord, Fournier and 


Gibson 
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rative and school buildings in the 


school system 


Farmers Telephone company 

Amboy, Ill, has placed an order for 
four tons of copper wire with which 
to replace their toll lines in the coun 


try. 

All records of the Dixon Home Tel 
ephone company, Dixon, IIL, were 
broken during July when 4,000 tele 
phones were being operated. This was 
the largest number of subscribers in 
the history of the company 


Dividends paid by telephone and tel 
egraph companies in June amounted 
to $8,988,319, according to the Stand- 
ard Statistics company, of New York. 
Total cash dividend payments in June 
amounted to $412,327,778. 


With the increase in assets in 1930 
the American Telephone & Telegraph 
company passed the three-billion mark 
for the first time, making it the sec- 
ond largest corporation in the United 
States. Assets in 1930 rose about 32 
per cent to $3,162,926,191 


Iowa and Missouri operating coni- 
panies of the Associated Telephone 
Utilities system sold nearly 1,000 new 
telephone installations during a four 
weeks’ sales campaign just concluded, 
officials have announced. Similar sales 
campaigns are planned for the eastern 
territory of the system. 

A state charter has been granted the 
Champaign County Telephone com- 
pany, of Champaign, IIL, to create tel 
exchanges in 


ephone Champaign 


county. 


Improvements amounting approxi 
mately to $17,000 are being made to 
W hite- 


the telephone exchange at 


water, Kans 


The Kentucky State Telephone 
company, operating twenty-five ex- 
changes in Kentucky, has passed into 
the hands of a receivership. John W 
Byrne, for many years manager of the 


concern, was appointed receiver, 


The contract has been let for com 
pleting construction of the new build- 
ing of the Chesapeake and Potomac 
Telephone company of West Virginia, 
in Charleston. The contract is for an 
amount slightly less than $400,000. 
Designed primarily to house telephone 
operating equipment, the building will 
also contain office quarters for admin- 


istrative and executive departments 


The Assumption Mutual Telephone 
company operating in Assumption, IIL., 
and vicinity has been ordered by the 
Illinois Commerce commission to change 
from the present magneto type of ex- 


change to common battery service 


”~) 


Ground is being broken in Roseville, 
Ill., for a new telephone building to be 
erected there by the Illinois Valley Tele 
phone company The structure will be 
one story, 18x28, surfaced with a tan 
faced brick, with a stone coping which 


will border the front of the building 


Che division office of the Western 
Telephone corporation of lowa pre- 
viously located in Omaha has been 
moved to Denison. This company 
purchased the Denison exchange of 
the Crawford Country Telephone com- 
pany about a year ago. 


A new telephone building is being 
erected at St. Mary’s, Ohio, to house 
the St. Mary’s Telephone company. 


Operating companies of the Associ- 
ated Telephone Utilities system have 
reduced the average time for handling 
long distance toll calls from 2.2 min- 
utes in 1929 to 1.4 minutes, according 
to recent figures made public. 

The Southern Indiana Telephone 
company has recently completed an- 
other trunk circuit to Dillsboro, making 
a total of two trunk circuits for Dills- 
boro. 


CHICAGO APPROVES 23-YEAR 
TELEPHONE FRANCHISE 
Disagreements and wrangling between 
the Chicago city council and the Illinois 
Bell Telephone company, which began 
when the old franchise of the telephone 
company expired in January, 1929, and 
has lasted for the two and a half years 
since then, were brought to a close July 
3lst when Mayor Cermak of Chicago 
signed the new telephone franchise ordi- 
nance, passed by the city council July 

20th. 

The ordinance fixes the term of the 
telephone franchise at twenty-three years 
from the expiration of the old franchise. 
This makes the term end in 1952. After 
that, six months’ notice by either city or 
company is sufficient to terminate it. 

Compensation to the city is fixed at 
three per cent of the gross revenues, with 
a minimum compensation of $2,000,000 a 
year. The city has already been given a 
check for $4,759,709, representing com- 
pensation for use of city streets between 
expiration of the old franchise, January 
8, 1929, and March 3lst of this year. 

The new franchise is more lenient than 
the old in fixing the obligation of the 
company to pay for relocation of its 
lines in connection with subway building 
or other public improvements. The old 
measure obligated it to pay the full cost, 
while the new one provides that it shall 
pay no greater proportion than the Com 
monwealth Edison conipany or the Chi- 
cago Local Transportation company. 
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cant 
Address Delivered at the 1931 Convention of Kansas Telephone Association by Harry N. sen 
Faris, Telephone Consultant and Technical Engineer for United Telephone Company, Abilene, grot 
Kans.—Writer Emphasizes Fact That Common Battery Service Requires Full Metallic Lines. ne 
mult 
mon to the entire exchange. The posi the case of either repeating coil of tery 
; tive side of this battery must be grounded double-wound relay feeds, an inductiye be u 
so that all leakage in wet cables will be short circuit results, reducing transmis. unle: 
from wet paper to copper. Any reverse sion almost to commercial limits even op peati 
leakage from copper to wet paper would local connections. from 
fill the paper with copper salts almost im- While it is possible to design a bat. and 
possible to expel. tery feed with single wound, nop. At 
All common battery circuits therefor¢ coupling relays in both tip and ring sides. there 
contemplate a ground at the neutral this practice is rarely resorted to as it re- retul 
point, and when the nentral point of a duces the supervisory limits quite mate- tion 
circuit is grounded it becomes imprac rially. grou 
ticable to ground either side of the cir- In short, common battery, ground re- batte 
cuit, in addition, without short circuiting turn lines should never be employed and, ply 
one-half of the battery feed system. In in exchanges not having cord circuits turn. 
abov 
TYPICAL COUNTY SEAT RURAL SYSTEM IN EAST CENTRAL “i 
KANSAS i 
Harry N. Farts, Technical Engineer, 
United Telephone Co., Abilene, Kansas 
This discussion is not to be restricted ei 
to rural lines for the reason that among 
the Independent magneto exchanges in 
Kansas approximately 94 per cent of all 
city lines are ground return and only 5 
per cent metallic. Rural lines, in the 
same exchanges, classify about 6 per cent — 
full metallic, 4 per cent part metallic or 
“mixed,” and about 90 per cent ground 
return. So the problem of the ground 
return city line in magneto exchanges is 
co-important with that of the ground re 
turn rural line and will be treated ac 
cordingly. 
To clean up the subject of ground re- 
turn lines completely we must also recog- 
nize that ground return lines are not con- 
fined to magneto exchanges, but that per- 
haps 2 per cent of the local lines in Kan- 
sas Independent common battery plants 
are also operating ground return. The 
latter is an entirely improper condition 
which should be cleaned up as speedily 
as possible. 
Common Battery Rate Orders Specify 4 
Metallic Service Chart shows 72 square miles served with 332 rural stations which is equivalent to 139 
Most common battery rate orders spec acres pe? station. Metallic circuits require 1.83 wire miles per station. Scale of This 
ify metallic service and but few common ‘Aart ts 9 square miles per square. Rectangularly soned. All points on cach square ir a 
battery plants in the state were deliberate- — are the same distance from central office by nearest practicable route te 42 
ly planned to operate on ground return @  pural telephones served ea 
lines. In fact we know of but two com- =—-—<— boundary of territory served — 
mon battery switchboards in Kansas in i++ highways : ig 
which the cord circuits were designed, or gay surrounding exchanges }~ a 
have been altered, for good transmission . rural zones, rectangularly measured o 
on ground return lines. O circumscribed circle, 6 mile radius, has an area of 113x1 square miles or 57 [ seal 
The very principle of common battery per cent more than the 72 square mile area of the 6 mile zone = . 
operation requires a storage battery com- C each square represents 9 miles r 
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especially designed Tor 
should be removed at once The 


cannot afford to have common battery 





ito disrepute by thos 


service br yuught in 


who would attempt to render it 
ground return circuits 

It is also necessary to call attention 
to the fact that where rural lines ar 


multiplied in front of local common bat 


tery positions, Cc ndenser coupling cannot 
be used with ground return rural lines, 
unless the latter be equipped with a re- 


peating coil to prevent the side ground 


from coupling with the battery ground 


and ruining transmission efficiency. 
Attention is also called to the fact tha‘ 


such thing as a “common 


} 


there 1s no 


return,” common battery system. Opera- 


tion requires that the common return be 
grounded with the positive side of the 
battery 
ply “grounded” 
turn.” All the 

above mentioned still remain and it all 


TYPICAL COUNTY 


so that the system becomes sim- 


rather than “ground re- 


transmission difficultic 
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back to the fact, which cannot be 


comes 
too strongly emphasized, that common 
battery service requires full metallic 


lines without exception, and that no com- 
pany should be stampeded into attempting 


common battery service on lines that 
are not full 
City Lines in Magneto Exchanges 
Taking f << 


lines in 


metallic. 
up next the matter of city 


small magneto exchanges, it 


must be admitted that high class ground 
service can be rendered on 


return open 


wire distribution, with comparatively 


short lengths of entrance cable. This is 
particularly true in the absence of 4 
series street lighting system. 

When such existing construction is in 
good condition it may be allowed to go 
to the 


time and 


end of its useful life while our 
are devoted to 
important Should 


street lighting, or a 6,900 volt distribution 


energies more 


needs. series 


sery ice 


system in the same alleys, destroy the 


small town “Telephone Eden” just de- 


SEAT RURAL SYSTEM IN WEST CENTRAL 


KANSAS 
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e. rural telephones served 
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ym central office by 
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tt remote stations 24 miles fri 
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nearest practicable route 


which is 950 acres 


Dy competitive company 
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scribed, a well built, open wire, ground 
return village plant need not be wrecked 
as the old McCluer 
system is for such situa- 


common return or 


still as potent 
tions as in former days. By adding a 
non-grounded common return to the ex- 
wire leads, excellent results 


isting open 


may be obtained throughout the life of 
the existing construction. 

But with larger magneto exchanges it 
dificult to render 
satisfactory ground return service. Not 
talk with in- 
creasing cable lengths, but severe power 
likely to be brought 
rural made so 


becomes increasingly 


only does cross increase 


induction is into 


cables by metallic lines 


on account of power parallels. It is 
rarely practicable to bring the rural lines 
in open wire to a point near the office, 
few indeed are those who have the 
keep 
noise out of their local cables by the use 


and 


courage and foresight to power 
of line repeating coils at or beyond the 


cable terminals 


Reducing Cross-Talk in Cables 

Much experimental work was done in 
the olden days with a view to reducing 
cross talk between ground return lines 
Needless to 


tory method was ever found. 


in cable. say, no satisfac- 
In ground 
return exchanges your speaker has little 
choice between the various systems of 
grounding so long as pairs are not split 
and used for two separate lines. 


With 
coil cord circuits, magnetic induction is 


inductively coupled, repeating 
largely eliminated by making the system 
metallic through the cable and grounding 
the proper side of the pair at the cable 
terminal. 

But electrostatic induction, which is by 
far the more important factor, remains 
practically the same as if the line were 
grounded at the office along with the 
idle 


With either condenser-coupled or sin 


side of all cable pairs. 


gle supervisory cord circuits, no notice- 


able advantage is gained by carrying 
ground return lines metallic to the cable 
terminal. 
ed at the 


bunch 


The idle sides may be ground- 


central office to distribute a 


f grounded shielding conductors 


throughout the cable, but in practice 
about as good a system as 


ground at the 


any is to 
idle 
This 


decreased liability of 


leave all 
cable conductors open at both ends 


office and 


results in greatly 
lightning damage to short cables. 


Severe induction in cables carrying 


ground return lines has often been re- 


duced or almost removed by the careful 
sheath, and we 


should 


grounding of the cable 
be made to 


ungrounded sheath, cables 


believe no attempt 


operate, with 
serving ground return telephones. 

Sut since we must leave idle one side 
of each cable pair, why use ground re- 
turn lines in magneto exchanges contain- 
ing considerable cable? The only reason 
for such service 
and exhaust the useful life of good con- 


practice is to retain in 
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dition open wire leads. Financial con- 
siderations often prevent cabling the en- 
tire town and in cabling out to meet ex- 
isting, good condition leads, one is often 
justified in continuing to use such leads 
on a ground return basis, with a view 
always to extending the cable on a full 
metallic basis when the open wire ground 
return lead requires replacement. These, 
in general, are the considerations that 
have resulted in the almost complete use 
of ground return lines in Kansas mag 
neto exchanges up to the present time. 
Magneto Rural Lines 

Reserving the commercial aspects of 
full metallic city lines until later, we 
shall next discuss the present rural situa- 
tion in Kansas as regards metallic versus 
ground return lines. 

The percentages of metallic, “mixed” 
and ground return lines in Kansas have 
already been stated. So far as the In- 
dependent companies are concerned, the 
ground return rural line is still the pre- 
vailing type and the few metallic and 
mixed lines have been established almost 
wholly on account of inductive interfer- 
ence. 

For years Kansas rural lines were op- 
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SEAT EXCHANGES 


EASTERN [WESTERN 





KANSAS | KANSAS 
METALLIC /620. 2ETURN 
SERVICE | SERVICE 





TOTAL QUAL STATIONS| 352 | 236 
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AG. SQ.MILES PERSTA.| 22 | 146 
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EXCESS OF SW. ZATE 49 100 
| | AVG. WIRE MLSERVICE 
IN EXCESS OF ‘SW. RATE ry 38 
RATIO OF WIRE MILE RATE] #100 47 

















erated on the theory that the ground re 
turn line was standard and that in case 
of inductive interference the power com- 
pany must do all things necessary to re- 
move the interference after which the 
telephone company could try to maintain 
and operate two wire lines at one wire 
This has led, not only to unprofit- 
able operation, but to actual loss in main- 


rates. 


taining and operating rural lines, which 
are largely or fully metallic, at ground 
return rates. 

The power companies have gradually 
asserted their rights and are now quite 
generally furnishing additional wire and 
coils to care for actual parallels only. 
As an example of how this works out, 
we might cite a case where, some two 
years ago, the wire and coils figuring 
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only about $1,000, that even figure was 
agreed upon and a clear receipt given. 
But due to the fact that this company’s 
main rural leads are largely on toll pole 
lines, the entire rural system was so 
badly noised up with secondary induction, 
that more than $7,000 has actually been 
spent to date, with the prospect of 
another $2,000 being necessary before the 
lines are effectively quieted. 

Ordinarily it would be cheaper to use 
a separate pole line for the rural system 
so as to avoid secondary induction from 
toll lines, but, since one side of the high- 
ways is occupied by the power company, 
it becomes necessary to use the toll pol 
lines. 

From a strategic standpoint this com- 
pany is worse off from having accepted 
the $1,000 
When they get into the inevitable rate 
case, the fact that they settled for $1,000, 
and then had to spend $7,000 to $9,000 
in clearing the resulting induction, is go- 


from the power company. 


ing to be very embarrassing as_ the 
patrons will be inclined to consider the 
settlement as representing poor manage- 
ment for which they should not have to 
meantime the 


pay. In the company 


finds itself obligated to furnish rural 
service at a deficit which the city ex- 
change is not able to make up. 

This instance is cited to show that, in 
times past, the more work a company 
has done to remove inductive interference 
the worse has been the position in which 
it has found itself, and years of patient 
effort will be required to untangle the 
“Jams” which many exchanges are in as 
a result of placing too much dependence 
on power company contribution. 


Pre-Disturbance Remedies 
With the better understanding which 
the Public Service Commission now has 
of such matters, we believe less pre- 
ventive work should be done prior to 
turning power on a new line or raising 


With the 


interference actually established, its ex- 


voltage on an existing line. 


tent is not a matter of conjecture and the 
telephone company has a right to insist 
on assurance of a compensatory rate be- 
fore incurring heavy increased capital ex- 
restore rural 


penditures to impaired 


service to a commercial standard. 
While this 


rural line to non-commercial service for 


necessarily subjects the 
a few weeks or months, and also affects 
city service to and from such lines, it 
practicable method of 


continuing disturbed rural service on a 


appears the only 


remunerative basis. The wonderful ap- 
preciation of metallic service following a 
few months of non-commercial service, 
from noised up lines, fully compensates 
for the bad service endured during the 
interim. 

The duty of the telephone company is 
to maintain the highest practicable grade 
of ground return service, at ground re- 
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turn rates, but in our opinion this does 
not mean that the company is obligated 
to make large additional capital expend). 
tures without assurance of a compensa. 
tory rate. 
Use of Metallic Rural Filings 

If a metallic rate is on file, and it ap- 
a certain line 
largely metallic beeause of power induc. 


pears necessary to make 


tion, the telephone company would seem 
justified in declining to set up an irreg- 
ular mixed line condition involving high 
would be justified in 


insisting that the entire line be mad 


maintenance. It 


metallic at the regularly filed metallic 
circuit rate. 

In cases where the trouble can be 
cleared by making only a small part of 
the line metallic, the telephone company 
will, in many cases, be better off a 
present to set up a mixed line and con- 
tinue all patrons at the ground return 
rate. But in so doing they must recog- 
nize that they are only putting off the 
day when the issue must be faced as the 
mixed line rarely affords a permanent oz 
satisfactory solution. 

The foregoing recommendation to get 
full metallic rural lines, where changed 
conditions render it impracticable to ren 
der ground return service of commercial 

believe is fully in accord 
Kansas Commission's _ tenta- 
tively proposed “STANDARDS FOR 
TELEPHONE SERVICE.” Therefore, 


we hope to see the mixed rural lines, 


quality, we 
with the 


now almost as numerous as full metallic 
rural lines, rapidly eliminated from the 
picture as the mixed line is usually an 


unremunerative compromise between 
ground return and full metallic service 
and at present must be operated at 
ground return rates. 

The metallic rates filed during the past 
year by many Kansas companies should 
be of great help in clearing up future 
where 


conditions. But in exchanges 


both ground return and _ full metallic 
rendered at the 


from the 


service is now being 


same rate, a specific order 
Commission appears necessary before the 
metallic filing can be effective. Numer- 
ous towns will therefore require rate 
cases before present chaotic conditions can 
be cleared up. While this to some extent 
penalizes the party who has tried to give 
good service by making use of metallic 
instead of mixed lines, the ruling is per 
haps necessary to enable the Commission 
to function as required by statute and 
we do not believe that in the end ti 
Commission will penalize anyone for 
having tried to give metallic service at 
ground return rates. 
Eastern vs. Western Kansas 

The filed metallic rates, if applied as 
inductive conditions appear, and as old 
ultimately take 


lines rust out, should 


care of the eastern portion of the state. 


3ut these rates do uot provide an ade- 
telephone 


quate solution for the rural 
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roblems of western Kansas 


At the Kansas convention, two years 
3go, the writer pre sented two typical 
maps to show the necessity of zoned 
rural service. ince that time the zon 


idea has been adopted by the more pro- 


gressive companies as a basis tor their 


future conversion from ground returu 


to metallic service. This is in accord 
ance with the commission’s recommenda 
tions to get to metallic rural service as 
rapidly as economic conditions will per 
mit its voluntary acceptance by rural 
patrons. 

Of the two exchanges formerly shown, 
as in the original charts shown here, the 
smaller area exchange (in Eastern Kan- 
sas) has since filed metallic circuit rates 
and is prepared to change to the better 
service. 

In the larger area exchange (in West- 
ern Kansas) competitive conditions have 
since been eliminated and a unified ser 
vice is now being given with ground re- 
turn rural service continued at a flat rate 
of $1.75 per month, without zoning. 

Comparing the typical Eastern Kansas 
exchange, after its conversion to metallic 
service, with the Western Kansas ex- 
change retaining its ground return serv- 
ice, develops certain facts illustrating the 
fundamental difference between Eastern 
and Western Kansas rural service con- 
ditions. 

The reluctance of large operating com- 
panies to tackle Western Kansas rural 
understand. 
thinly 


conditions is not hard to 
Commercially served patrons in 
settled localities have not been brought 
to see what they are really getting for 
their money. The large area exchange 
cited, where patrons are now paying but 
38c per wire mile per month, now has a 
petition before the public service com- 
mission seeking a reduction in rates re- 
gardless of the low density of only two- 
thirds of a telephone per square mile. A 
reduction to the usual $1.50 per month 
for ground return service would amount 
in this case to less than .29 per mile per 
standard rate for 


month above the 


switching service. As every telephone 
man knows, this condition is absurd any 
where, and especially in a sparsely set- 
tled country where the rural pole mileag 
is perhaps over 50 per cent of the wirt 
mileage figure. 

This exhibit is not to be construed as 
showing metallic rates in Eastern Kan 
sas too high. In fact, they are little it 
any more remunerative than $1.50 rates 
for the grade of service commonly 


given. Nation-wide experienc« shows 


that metallic rural service cannot he 
given at lower rates. The purpose. of 
the exhibit is to show that rural servic« 
under Western 
best be left to switcher companies, con 


tent to have 


Kansas conditions had 


their lines more heavily 
loaded for the purpose of cutting dow 


the ; 
the wire mileage per telephone. 
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Switcher Telephone Service 
With telephones installed by comet 
cial companies and maintained by them 
when brought to the office, good long 


distance service can be rendered by 


switcher lines and the losses sure to be 
sustained on company ownership of the 
lines thereby avoided 

When populous neighborhoods, such as 
river valleys, desire a better service, the 
commercial companies can undertake to 
furnish same with metallic service with 
the understanding such circuits will not 
be extended to “thin” territory but the 
latter left 


best they can, with the help and co-opera 


for switchers to develop as 


tion of the commercial company. 

Furnishing first class rural service on 
a few company owned lines in each ex- 
change is always desirable as an urge to 
switcher lines to keep their service to 
a high standard. In the more thickly 
populated rural districts, where the com 
pany could afford to operate the entire 
rural territory, example is stronger than 
precept, and a few well placed metallic 
lines, serving the more prosperous farm- 
ers, is the best method of bringing 
about the voluntary dissolution of rusted- 
out and hedge-buried switcher lines. 

Distinctive Numbers for Switchers 

This reminds us that in all exchanges 
serving switcher lines there should be 
some method whereby the patron can 
readily distinguish between switcher and 
company owned rural lines. 

Most small exchanges are now clut- 
tered up with a superfluous “F” inserted 
letter 
number and the code ring. 


between the line 
With the 


older codes which required two or three 


as a “break” 


signal digits, such break letter was neces 
sary, but with the modern tens-units code 
system the last two figures give the num- 
rings, and the 
With 


the tens-units system, the break letter be 


ber of long and_ short 
first two the rural line number. 


comes wholly unnecessary, and may be 


removed from company owned lines 
without the slightest confusion. 

Thus in all exchanges with less than 
1000 city lines, the rural numbers can 
it 1000 or 1100 and 1121 can mean 


nothing except “plug into the 1100 line 


Start 


and give 2 long and 1 short rings.” But 
should the 1100 line be a switcher, allow 
the number to remain 11F 21 and cour- 
teously explain in the directory that all 
“F” lines are “Farmer's” lines and that 
on these you cannot be responsible for 
results. 

Even in an exchange of 5999 city 
lines, forty company owned rural lines, 
if numbered 60 to 99 inclusive would re 
quire no break letter, so that the ide 


of making the “F” designate “Farmer’s” 


lines is practicable in nearly all ex 
changes. 

Patrons are quick to note that poor 
service results only when they are 


bliged to call the “F” lines and a power- 


33 


ful sentiment for company ownership js 

rapidly built up 

“Overselling” Metallic City Service 
While 


metallic rural rate should strive to estab- 


every exchange with a filed 
lish at least a few lines to show what 
rural service really should be, a note of 
warning must be given against ill ad- 
vised attempts to sell metallic service 
as a “cure-all” on individual city lines. 
When a group of rural people change 
from ground return to metallic lines, they 
at once note a great improvement in 
their service with each other, and even 
to ground return lines in town. They do 
not blame the company for poor service 
to other rural lines. But experience 
shows the individual line city patron, on 
purchasing metallic service, expects per- 
fection forthwith, even though his may 
be the only metallic line in town. For 
this reason greater care must be used in 
selling metallic service in town than in 
the country. 

But the elevator man, whose compet- 
itors, on the same siding, now listen each 
time his bell rings, will appreciate secret 
service on long distance calls and prac- 
tically secret service on most of his 
local calls. 

Aside from secret service on long dis- 
tance calls, the up-town business man 
derives little benefit from a short metal- 
lic circuit, for his line alone, and the 
greatest care must be used not to over- 
sell this idea. Should an overenthusias- 
tic commercial man promise benefits sim- 
ilar to those on a long rural line, the 
customer is doomed to disappointment 
for when his metallic line is connected 
to other ground return lines it is doubt- 
ful if he can note the slightest improve- 
ment in service or diminution in cross 
talk. As a result, when we come to con- 
vert the entire exchange to metallic, and 
really give service, this fine progressive 
patron who was changed prematurely 
will solemnly declare that he has already 
tried metallic local service and found it 
no better than the ground return service 
formerly given. 

How much better to hold back our 
metallic city service until at least the 
entire business district decides that secret 
service is desirable on long distance and 
business calls and accepts the improve- 
ment. 

Residence subscribers may then be as- 
sured private talks to the business dis 
trict and to the doctor’s resideuce also, 
if he has been provided with a metallic 
circuit. In fact, private conversations 
can be had not only with the business 
district but with all other high class resi- 
dences which have metallic service. 

On the 
to get somewhere with an optional me- 


latter program it is possible 


tallic city rate, but never if we kill the 
idea by promising everything to a few 
individual patrons who first make the 


change. 





























Eavesdropping Subscribers. 
Q.—What transmission loss is caused 
by eavesdropping subscribers on rural 
lines ? 
A.—Actual 


each eavesdropping subscriber causes ap- 


measurements show that 
proximately a 3 db transmission loss to 
the normal connection. The effect of a 
variable number of eavesdropping sub- 
scribers is approximately as follows: 


Transmission 
efficiency 
No. of compared to 
eavesdropping Loss no eavesdropping 
subscribers in DB. condition. 
0 0 100% 
] 3 50% 
é 6 25% 
3 9 122% 
4 12 6% % 
5 15 31% 
Another way of considering or ex- 
plaining the excessive loss due to eaves- 
dropping is to state that each eaves- 


dropper causes the same transmission loss 
that would be introduced by adding ten 
miles of No. 12 (.109) metallic iron wire 
to the circuit. 

Operators Training Time. 

Q.—How many months are required 
before the average student operator may 
be considered as having obtained her 
maximum efficiency ? 

A.—The time required for an opera- 
tor to obtain maximum efficiency natural- 
ly varies quite widely and depends upon 
training methods, traffic 
handling, and the personal ability of the 


amount of 


operator. 

The following 
worked out by one company as represent- 
ative of the time required for a begin- 


figures have been 


ning operator to obtain full efficiency in 
a medium size office. End of first month 
(56%), end of 2nd month (74%) end of 
3rd month (81%), and 100% at the end 
of ten months. 

In this connection it is interesting to 
note that one large operating company 
has stated that it costs them $1,000.00 to 
lose an operator. 

Resistance vs. Unit Leak. 

Q.—Some companies express leakage 
of toll lines in terms of “unit leaks per 
mile” and others express it in terms of 
“megohms per mile.” What is the basic 
difference between the two methods and 
which is preferred? 

A.—*“Megohms 
leakage in terms of the insulation resis- 


per mile” expresses 


tance in millions of ohms (megohms) per 


mile of circuit. The leakage is deter- 
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resistance to 


mined by measuring the 
ground or between wires and multiplying 
by the number of miles. For example a 


circuit ter miles long which showed a 
resistance of one megohm would be said 
to have an insulation resistance of ten 
megohms per mile. 

The “unit leak” is an arbitrary 
and may be defined as equal to one milli- 
It should be noted that this 
rather than 


unit 


unit 


micro-mho. 
expresses conductance 
The 


leakage on a 


unit 
number of leaks 
toll 

y measuring the resistance in 
megohms and dividing this into 1000; 
the result in unit leaks is then divided by 


resistance. 


per mile line is de- 


termined by 


the number of miles of circuit to get the 
leaks per mile. For example, a circuit 
ten miles long showed a resistance of 1 
megohm would. be said to have a leak- 


1000 =1000 

age of ——=——=100 unit leaks per 
1 10 

mile. 

Those championing the “unit leak” 


point out that it is the most logical meth- 
od of expressing line leakage inasmuch 
as a high figure represents excessive 
leakage whereas a lower figure less leak- 
age. In the meth- 


od the higher the megohms per mile the 


insulation resistance 


lower the leakage. 

The writer favors the insulation resis- 
tance method inasmuch as it 
leakage in terms of standard units. 


expresses 


Heat Coil Resistance. 
Q.—What is the resistance of present 
day low loss heat coils? 
A.—The 


coils ranges from 2.5 to 


heat 
Old 


style coils were much higher than this, 


resistance of modern 


— 
3.5 ohms. 


some types running as high as 40 ohms. 
Main frames equipped with the old style 
composition coils should be tested with an 
that the 
has not increased above its normal value. 
This “go 
high” after having been in service for a 


ohmmeter to insure resistance 


type coil has a tendency to 


period of years. 
Cable and Wire Resistance. 


(.—Please give the resistance per 


Wire or cable. Gauge. 


ee ee Te ene 8 B&S 
SE Oe 12 NBS 
aa re .10 BWG 
RT oS OG en Ce 12 BWG 
RN rsd cidia arene , 19 B&S 
OS ere rere 
RCI Re Sy SR ee eee 24B&S 






















cuit mile of the common types of cable 
and open wire used in telephone plant, 
A.—-The resistance of cable and open 


wire are as shown below. 


Rectifying Joints. 
Q.—We have that radically 
different resistance readings may be ob- 
tained in measuring on toll lines if the 


obser\ e 1 


d. c. measuring current is reversed. What 
is the cause? 
A.—Different 


pt ssible on 


resistance readings are 
copper toll line’ measure- 
ments when a badly corroded splice is in 
the circuit. The splice may under cer- 
tain conditions act in a manner similar to 
oxide rectifiers, thus 


offering a low resistance to currents flow- 


the “copper type” 
ing in one direction but high resistance 
to currents flowing in the opposite direc- 
tion. The resistance of such a circuit as 
indicated by a d. c. meter would obvious- 
ly depend on the direction of current flow 
t 


in the circu 


SELL TRI-STATE PROPERTIES 
TO NORTHWESTERN BELL 


Sale of the Tri-State Telephone and 
Telegraph company, operating in St. 
Paul, Minn., and in the southern sec- 
tion of Minnesota, to the North- 
western Bell Telephone company, oper- 
ating in Minneapolis, Minn., and sur- 


rounding territory, which has been await- 
ing approval of the Minnesota Railroad 
and Warehouse commission for a number 
of months, has been given the conditional 
approval of the commission. 

The condition upon which the sale was 
called the commission is that 
the Bell company, which will cperate the 


official by 


exchange in both cities, shall lower the 
rates. 
The transfer of stock must be ap- 


stock commis- 


sion, which will require from 60 to 9 


proved by the interstate 
days. 

The price paid is $18,500,000 and the 
Bell $250,000 in 
changing equipment in Minneapolis and 
St. Paul. 


company will spend 


Ohms Ohms 
Diam. Cet. ft per 1,000 per 
inmils. per ohm. cet. ft cct. mile 
128 790 1.266 6.68 
104 521 1.916 10.12 
134 129 9.760 41.02 
109 78 12.860 68.86 
35.89 61.5 16.250 85.80 
25.35 30.7 32.500 171.60 
20.10 19.5 51.540 271.00 
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SHANGHAI, CHINA 






Shanghai's New Dial Telephone Sys- 
tem Will Be of Strowger Manufacture. 
This Equipment, as Made in the 
Strowger Factories at Chicago and 
Liverpool, Is Used in Many Other 
Large Cities in China. 































Shanghai, City of Contrast — 
Now Uses the Strowger Dial 





i HANGHAI'S progress has been so rapid that the SUPPLIERS OF THE 
i new and the old stand in a thousand vivid contrasts FOLLOWING 
to each other. This comparison is further height- PRODUCTS 


ened by the fact that throughout China the complete 
change from the old to the new is taken with no gradual 





i] : : . 
ti steps intervening. 
| For this reason, when the officials at Shanghai sought STROWGER AUTOMATIC 
i to modernize that city's telephone system, they based DIAL SYSTEMS 
their selection on no pre-conceived ideas. They pur- 
chased Strowger Dial equipment because it was the MANUAL TELEPHONE 
FINEST available and they based their conclusions EQUIPMENT 
on the opinions of foremost telephone engineers in every 
part of the world. ALTON STORAGE BATTERIES 
Other telephone administrations will find it profitable PHILLIPS WIRES AND 
to follow this example and select Strowger equipment CABLES 


to modernize their telephone systems. The world-wide 
organization of The Automatic Electric Company, Ltd., 
makes it easy and economical for a telephone company 
anywhere to change to this preferred service. DRY BATTERIES 


In addition, this company supplies every kind of tele- 


ELECTRICAL MEASURING 
INSTRUMENTS 





phonic and line equipment. Call on us for a convenient, POLES 
quality-assuring solution to all your equipment problems. 

Your request for a quotation or a representative's call and other high quality products in 
will be given immediate attention. the signal and communication field. 











THE AUTOMATIC ELECTRIC COMPANY, LIMITED 


Distributors of 
Dial and Manual Telephone Systems—Private Telephone Systems—Telephones 
Wires—Cables—Poles—Batteries— Supplies—Etc. 








CHICAGO, U.S. A. ANTWERP, BELGIUM 
DISTRIBUTING COMPANIES ASSOCIATED COMPANIES 
In Canada - Independent Sales and Engineering Co., Ltd., Vancouver American Electric Company, Inc., Chicago 
In Australasia - Automatic Telephones Lid., Sydney International Automatic Telephone Co., Ltd., London 
In Japan + Automatic Telephones Ltd. of Japan, Tokyo Automatic Telephone Manufacturing Co., Ltd., Liverpool 
In China + Automatic Telephones of China Federal Inc., U.S. A. The New Antwerp Telephone and Electrical Works, Antwerp 
In South Africa - Automatic Telephones (South Africa) Ltd., Johannesburg Eugene F. Phillips Electrical Works Limited, Montreal 
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Emergency Listening Circuit Functions 





Cut-In Key Useful for ''B'' Operator to Check Connection and Determine if Audible Ring- 
ing Is Functioning, According to John H. Levis, Jr., Telephone Engineer, Rochester, N. Y., 
in the Thirteenth Installment of a Series of Articles on 


Each incoming trunk circuit is equipped 


with a non-locking push button key 
which is used by the “B” operator when 
it is necessary for her to cut in on a 
trunk on which there is an incoming call 
showing. An example of this is a trunk 
that is not operated by the automatic cut- 


in portion of the trunk circuit. 


The failure to cut-in automatically is 
indicated by a steady incoming signal 
light. This condition may exist on all 
trunks in a “B” position or only on one 
or two trunks. However, when all of 


the trunks, except the one or two, are 


operating automatically and are being 
passed by the sequence cut-in circuit, the 
“B” operator uses the emergency cut-in 
key. 

The cut-in key may be used for moni- 
toring on a “B” trunk. This key is useful 
at times in that the “B” 


check up on a connection just completed 


operator can 


and determine if the audible ringing is 
functioning and if connections are satis- 
factory. It is also used to supervise on 
trunk connections that are up for a long 
time and to determine if a connection is 
still established or abandoned and if the 
supervisory lamp circuits have failed. 
In describing the emergency cut-in 
portion of the trunk, only that part of 
the trunk 


the accompanying 


circuit involved is shown in 


circuit diagram be- 
cause the automatic cut-in portion of the 
a previous 


been described in 


TELEPHONE ENGINEER. 


trunk has 
issue of 
An incoming call in a “B” position is 


The “A” 


outgoing 


initiated in the usual manner. 


idle 


circuit, 


operator plugs into an 


with an “A” cord which 
the No. 1 
operates the 
This 


to function 


trunk 
relay and which in 
No 3 


causes the 


operates 


turn slow release 
sequence circuit 
cuts in the No. 10 
operator’s cut-in relay. Let us 
that the No. 


with the above relay operations. It 


relay. 
and it 
assume 
10 relay does not operate 
will 
be noted that the trunk lamp signal will 
light steadily from low resistance ground 
No. 21 through the operated 
trafic key and through relays No. 3, 
No. 10 and No. 12 to the trunk lamp to 
battery. 

The No. 3 relay closes the cut-in key 
winding of the No, 10 


of relay 


circuit relay 
through the non-operated battery supply 
No. 2 to contact of the No. 10 


(non-operated) to the Hi-Lo relay 


relay 
relay 

15 of the common circuit to ground 
The other side of the winding of the 


No. 10 relay is connected to the Hi-Lo 


relay of No. 16 of the common circuit 
battery. 

The operation of the cut-in key places 
from the No. 
winding of the No. 10 
relay and through it to the No. 


ground 30 common relay 
winding to the 
16 com- 
mon winding) to battery, 
The 
No. 10 cut-in relay will not operate until 
the No. 17 relay and the No. 18 relay 
When the No. 18 relay operates 


with 


relay (high 


causing the No. 16 relay to operate. 


operate. 


and places the non-inductive coil 
battery connected to it in series with the 


No. 16 


with the 


low resistance winding of the 


relay which is in shunt high 


resistance winding, the through 
the No. 10 relay winding is 
allowing the No. 10 cut-in relay to 
When the No. 10 relay is oper 
ated the locking path is closed through 


to the No. 15 


resistance 


current 
increased, 
operate. 
common 


relay of low 


ground. The high resistance 
winding of the No. 15 relay is shorted 
out when the No. 16 and No. 18 relays 
are operated, obtaining ground from the 
non-operated relay No. 18 associated with 


the non-ring master key. 








Straightforward Trunking 


The No. 10 operator’s cut 


now operated 


in relay js 

he trunk lamp signal js 

flashing and the call passing tone is pro- 
distant “A” office. The 

“B” operator’s circuit is connected to the 

“B The 

operations have been described in pre- 


jected to the 


trunk circuits of the above 


vious issues of TELEPHONE ENGINEER 
With the common cut-in relay circuits in 
this condition, no other trunk circuit can 
because the low 


cut in automatically 


resistance common relay No. 13 is open 
at the No. 17 relay as far as a connection 
to relay No. 4 sequence control relay is 
This 
through contacts of the No. 31 


concerned. connection passes 
common 
relay. 


The “B” 


the non-ring key 


operator now pre-selects with 
The operation of the 

relay No. 8 
that 
winding of the 


common master key (slow 


release) opens the ground is short- 


ing the high resistance 
No. 15 relay allowing the high resistance 
to be placed in series with the emergency 
winding of the No. 10 relay, causing it 
The 


and the 


to release. operator is taken from 


the circuit, other parts of the 
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Insure Your Overhead Lines YOU CANNOT LOSE 


ig- 
Y. 

BY SPECIFYING Most every telephone man knows about the Coffey 
ng System-Central Accounting Department—many have 

s a been using it for years. If you don't know how it can 
1 relay js Save vou money and place your accounting second to 
- signal is ac i is none, write today for particulars. 
ne 1S pri 
ice. Th Heretofore, the drawback to the smaller Company was 
te NORTHERN or WESTERN eae aaa ee 


ted to the the expense of getting started, but we have now 
the abov arranged to handle this without expense to you, and 


1 in pre- your charge begins only after we have actually turned 
= NGINEER out your first month's statement. If at the end of the 
circuits in first year you are not satisfied, all records are returned 


ircuit can in an up-to-date condition. 


the low 
3 is open Lae O | a 5S The Chairman of the Indiana Public Service Commis- 
-onnection sion said, "It would seem to me that you have not 








1 relay is made your Central Accounting scheme plain, or the 
1 passes PLAIN or BUTT-TREATED building you are in would not be large enough to 
| common handle the business.” 

FROM 
lects with lt costs you nothing for full particulars and it will be 
ee hie 120 E. Wisconsin Avenue our pleasure to furnish them. 
is short- 
Sct | THE MACGILLIS & GIBBS CO. | COFFEY SYSTEM & AUDIT CO. 
ple MILWAUKEE - WISCONSIN Consolidated Bldg. 
me Indianapolis Indiana 
ken from 








ts of the 


Reduce Your Ringing IN WORLD-WIDE USE 


TELERING 





| 
| 


a 
THE SUPER-RINGING MACHINE 
MEETS ALL THE REQUIREMENTS OF GOOD 
RINGING SERVICE 

Don’t allow the low price to adversely prejudice you. 
_ MORE POWER—LESS ATTENTION 
—onf. —_——_ 
tts A Trial Order will convince you; if not, return it and 


we will pay the expressage. 


Suitable for the largest Central Office or the smallest 
P. a ae 


POSITIVELY NO RADIO INTERFERENCE 


OPERATED BY COMMERCIAL ALTERNATING 
CURRENT 


; dh i oe INSTALL IT — THEN FORGET IT 
Stse nalivediong Fully Guaranteed 
Weight 15-lbs. 


i Price $44.00 F. O. B. ELYRIA, OHIO 
——— Sold by Leading Telephone Distributors 


EE 





ONE MOVING PART! 


it forward | ONE CONTACT! TELKOR, Inc. °° ELYRIA, OHIO 











Identify your inquiry to advertisers by saying—“As shown in TELEPHONE ENGINEER” 





38 


common circuit involved (the 
No. 17 and No. 18 relays ) also release. 
This 
trunk that was 


condition also allows any other 
standing in to be cut in 
automatically as the No. 13 relay winding 
is closed to the sequence circuits by the 
release of the No. 17 relay. 

With the 


mally the No. 16 common 


trunk circuit operating nor- 
relay does not 
operate because the high winding of the 
No. 16 relay through 


the high resistance winding of the No. 15 


will not operate 
relay, but the No. 15 relay will operate. 
ame 24. 
and common relays have been shown in 


resistance values of all trunk 


previous installments. 

The No. 
from the No. 
the winding of the 
No. 


cut-in 


17 relay operates in a local 
16 relay and opens 


No. The 


13 relay from th 


circuit 
13 relay. 
opening of the 
No. 4 
the trunk circuit causes the No. 


control relay of 
10 relay 


This con- 


sequence 
(operator’s cut-in) to release. 
dition exists only when a trunk circuit 
has been cut in automatically and the cut- 
in key is operated on some other trunk 
circuit that the “B” operator desires to 
take care of. With the No. 17 
operated a local circuit is closed to the 
No. 18 relay This 
relay is made slow to operate in order 
that 


relay 


(slow to operate). 


sufficient time is allowed for the 


first No. 10 relay to release before the 
low resistance ground and battery cir- 
cuits are closed at the No. 18 relay 


This condition makes the No. 15 and the 
No. 16 relays low resistance relays and, 
therefore, the No. 10 cut-in relay operates 
in the trunk in which the cut-in key is 
The No. 10 relay locks in and 
it is not necessary for the “B” operator 


operated. 


to hold the cut-in key operated. 

In the event the “B” operator elects to 
supervise a trunk circuit that is up, with 
the connection established and with the 
No. 2 battery 
will be noted in checking the circuit dia- 
that the 
No. 10 relay will be open and it will be 
hold 


kee p 


supply relay operated, it 


gram lockmg circuit for the 


necessary for the “B” operator to 
the cut-in key operated in order to 
her circuit across the trunk circuit. 

The call passing tone will not be placed 
trunk talking circuit in 
because the No. 15 


relay with the tone control 


across the 
operation common 


1 


on it will ne 


operate. The No. 30 common relay wil 


operate from the cut-in key operation 


which also opens the tone control circuit 


No. 17 and No. 18 ¢ 


The No. 16, mmon 
relays will operate but they will not lock 


in pending release by operation of the 
1 


non-ring master key, but will release 


when cut-in key is restored to normal 
The cut-in pilot and peg count meter 
when the No, 15 


either from the 


circuits function only 
common relay 
key 


cut-in control 


operates 


cut-in operation or from sequence 


is in the standard 


circuits 


operation 
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It Pays to Use the Best Equipment | 


Another New Kellogg 





Masterbuilt Switchboard 


Chosen by Mr. Hite of the Farmers Mutual Telephone 
Company, for the Toms Brook, Virginia Exchange 


Mutual 


Edinburg, Va., is 


Hite of the Farmers 
Telephone company, 
switchboards 


a real booster for Kellogg 


and telephone apparatus He has just 
recently ordered his sixth Kellogg switch- 
board. 

Mr. Hite is plant manager of the 
Farmers Mutual Telephone company and 


in this capacity he is invested with ‘the 


purchasing the equip- 


ment and apparatus that best 


responsibility of 


1 


suits the 
requirements of his I 


and t 


company lat 


will earn the returns. 
Mr. 


equipment where\ 


greatest 


Hite endeavors to place the finest 


er possible and, to quote 


keen to acknowledge and 


him, “he is 
appreciate the class of material and work- 


manship that goes in every piece of Kel- 


logg apparatus.” He has installed a great 


number of telephones—all of them Kel 


instruments—and in every case they 


logg 
have given perfect satisfaction 

In 1925 the Farmers Mutual Telephone 
company purchased and installed their 
first double-lamp 


150-line Kellogg job—in 


board—a 


Mar 


supervision 


the New 





M. Lloyd Hite, Supt. of the Farmers 
Mutual Telephone Co., Edinburg, 
Va., is a strong booster of Kellogg 
equipment. 


, 
ket, Va., exchange \t that time M 

riit Was I lesit t ismud¢ is 
he had lad 1 great an s 4 ( 

rience yith il t the Ss ynt ci lit 

f “A ; cal 

tvpe irda I n ¢ VS coils and 
| 1 7 1 4 1 

lamps looked 1 complicated, but his 

, : , 

tears sé sappeare Up to the pres 
ent he has had absolute uble w 

the « yle-lamp supervision board, at t 

is p 1 to be tar superior to the olk 

type All the supervisory lamps of this 


ard, now six years old, are still work. 
ing pertectly and the only 


replacement 


made 


bolt of 


was that of a coil burnt out by a 

Mr. Hite 
1e opinion that lamp 
superior to 


and his 


associates are Ol! t 
supervision is far anything 
they have ever tried. The same type of 
Kellogg board was installed in the com- 


pany’s Strasburg exchange a few years 
\t the same time Mr. Hite sold 
National bank of 
P.2.X. which added 


to his company’s revenue. 


later. 
the First 


Kellogg 


Strasburg a 
a nice sum 
\ few weeks 
100-line board was 


ago another Kellogg 


installed at the company’s Toms Brook 
exchange. 
The many years of telephone expe- 


Mr. Hite 


reflected in his fine 


rience that has accumulated is 


work of superintend- 


ing the Farmers Mutual Telephone com- 


| 
construction, installations and 


pany’s line 
maintenance of all plant properties, 


The company, because of the progres- 


siveness and foresight of its personnel, 
is building a fine, strong institution in 
irginia. The company’s executives have 
found that good equipment quickly pays 
for itself because it enables them to ren- 
er the best service possible to their 
subscribers with a minimum maintenance 


cost. The Farmers Mutual Telephone 
company’s record of success, and Mr 
Hite’s long experience the telephone 
business have certainly proved that the 
est equipment pays from beginning to 
end 


TERMINAL BOX IS MEAT 
FOR WOODPECKER 
Seattle, Wash., 


into a 


Scores of complaints 


recently sent telephone linemen 


certain district what was 


letermine 


causing telephones in that vicinity to g 
dea \ search showed that woodpeck- 
ers had ed through a terminal box 
and had thereby short-cir 1 the lines 


\ study has revealed that woodpeckers 





prefer boxes painted green but will not 
disturb those inted white But whe 
the white paint begins wear off ot 
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Editorial and advertising offices 

I 1 the 

] es S t 192 

NY Cl cy ( 9 heet 

eure c e central- 

1, ’ rt 185 N. 

Wal Av ( The tele- 

p re s the same. State 8971 
———, 














Aug 


a 


— 











, No.8 August, 1931 TELEPHONE ENGINEER 39 











till work. y hes 


Placement WEST SUNBURY 
out by a 30 LINE 
and his UNATTENDED 

DIAL EXCHANGE 


MODERN 

















that lamp 
anything 
e type of 
the com- 
ew years 
Hite sold 
ae sh VIA 
nice sum O 
ew weeks 
oard was THE STR W ER DIAL 
ns Brook ‘ 
a BUTLER 
ae 2700 LINE DIAL 
ulated is EXCHANGE AND 
perintend- TOLL CENTER 
lone com- N 
tions and The Strowger Dial Network of the 
rties. Peoples Telephone Corporation of 
Butler, Pennsylvania, Iilustrates 
progres- YY. za the Modern Method of Servicing 
personnel Small Communities. Special Serv- 
: hs ices for All Four Exchanges Are 
itution in Handled at Butler 
ives have 40 LINE UNATTENDED S 
ckly pays DIAL EXCHANGE - 7 
m to ren- 
to their 
Lintenance 
rs Tre problem of providing modern, day and night service to small outlying communities and suburbs, 
and Mr A a . 
scleghial has always been a trying one for telephone executives. Under former methods of operation, to 
that the supply satisfactory service meant almost invariably a financial loss. The larger exchanges were made 
inning to to bear the burden of the smaller. 
Even the smallest exchanges can be made to stand upon their own feet financially — and at the 
MEAT same time provide the finest type of telephone service known. Compact, sectional type Strowger 
R units—self-operated—make this possible. The feasibility of unattended dial operation for small ex- 
e, Wash changes is proven by the hundreds of them in daily, PROFITABLE, operation—while the almost over- 
os whelming trend toward the dial during the last few years, has indicated that this method of operation 
lat We ° 
pe <a is already accepted as standard throughout the world. 
voodpeck- Why not begin planning for the modernization of your exchanges now? Today is none too soon— 
as : and the profit-making possibilities of Strowger operation for your properties may prove to be a pleas- 
a be ant surprise. 
will 1 
t whe 


ieee Automatic Electric Inc. 


Manufacturers of 
























} STROWGER AUTOMATIC DIAL TELEPHONE AND SIGNALING SYSTEMS 
Factory and General Offices: 1033 West Van Buren Street, Chicago, U.S. A. 
Sales and Service Offices in All Principal Cities 
D 
ae S| ROWGEP-SUTOMAT _ —— 
the pm: Ve ‘J oe 
> a‘ GENERAL EXPORT DISTRIBUTOR 
Q? : a _ — 
192 : OIiaAatl SYSTEnMS The Automatic Electric Company, Ltd. ASSOCIATED COMPANIES 
been i Chicago, U. S. A. Antwerp, Belgium American Electric Company, Inc., Chicago 
' International Automatic Telephone Co., Ltd., London 
ral- ; In Canada « Independent Sales and Engineering Co., Ltd., Vancouver Automatic Telephone Manufacturing Co., Led., 
25 N In Australasia « Automatic Telephones Ltd., Sydney Liverpool 
aXe In Japan + Automatic Telephones Ltd. of Japan, Tokyo The New Antwerp Telephone and Electrical Works, 
ele- In China+ Automatic Telephones of China Federal Inc., U.S. A. Antwerp 
7 In South Africa+ Automatic Telephones(So. Africa) Ltd., Johannesburg Eugene F. Phillips Electrical Works Led., Montreal 
SY/ 
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Japanese Telephone Man Seeks Assistance | 





in Solving Technical Problems 


Editor's Note—The letter shown below 
was received from one of our Japanese 
readers located on the Island »f Kara 
futo, which is the most northern of the 
Karafuto 
is in approximately the same latitude as 
The population of this 
150,000. It is 
interesting to note the difference in the 
Karafuto 


five principal Japanese Islands. 
Newfoundland. 
Island is approximately 


construction methods used in 
and those in this country. 
The answer to the letter prepared by 
m <. TELEPHONE 
Technical Editor, is also published here. 


Burden, ENGINEER'S 


Naimubu-Teishinka, 
Karafuto Govt., 
Toyohara- Machi, 
Karafuto, Japan. 
Telephone Engineer, 
192 N. Clark Street, 
Chicago, U. S. A. 
Gentleman: 

Words fail to express my gratitude for 
your extraordinary kindness so often. 
My position is now concerns of under- 
Though | 
am very sorry to trouble you, if you 


ground cable, and city line. 


inform me my questions, I shall esteem 
it a favor. 

I have laid cast iron pipe in the ground 
1928, but that pipe is 
broken by expansion of 


at Otomari in 
freeze, and all 
underground cable faulted every year 
(Please compare with sketch and photo- 
graph. ) 

Inform me, if you know a fault as 
Same as our fault in America and _ its 
prevention method. 

Please send me a book of construction 
of city line and cable work, if you can 

[herefore, inform me new construc- 
tion of underground work, please. 

Yours truly, 


SABUROW SAKURADA 


Mr. Saburow Sakurada, 
Naimbu- Teishinka, 
Karafuto Gov't, Toyohara-Machi, 
Karafuto, Japan. 

Dear Sir: 

Your letter of March Ist, addressed to 
TELEPHONE ENGINEER, relative to trouble 
vou are having with cast fron under 
ground conduit, and requesting informa 
tion on American construction methods 
has been referred to the writer for reply 
It is my opinion that the breaking of 
conduit 


your cast iron’ underground 


from _ exceeding the tensile 


results 
strength of the pipe as a result of low 
temperatures, with the resulting length 
wise contraction of the pipe which is 


rigidly fastened to manholes at each end 


I suggest that this trouble could be 
eliminated by removing a small amount 
of concrete from around each conduit at 
the point of entrance to the manhole, and 
packing the space between concrete and 
conduit with a tarred hemp or mastic 
compound. This will permit the conduit 
to contract without exceeding its tensile 
strength and should effectively prevent 
water from entering the manhole. 

It is the practice in this country to lay 
cast iron water mains, and in some cases 
cast iron gas mains, in the ground below 
the frost line without any provision for 
contraction and expansion due to tempera- 
ture changes other than assuming that 
the lead caulked joint between individual 
pipe lengths will provide for some move- 
ment. Inquiry develops that no trouble 
is experienced from pipe breakage due to 


low temperatures 


Welded steel gas pipes art 


the ground above the frost line with no 


placed in 


provision for contraction other than the 


pipe being placed irregularly in the 
trench which provides for the anticipated 


contraction. Steel, of course, has a much 
higher tensile strength than cast iron 

It is the opinion ot those who have 
had considerable experience with under- 
ground pipe structures, that cast iron 


pipes which are subjected to considerably 


lower temperatures than those at which 


he ground should not 


they are placed in t 
be rigidly held at their ends, that is 
some lengthwise movement should be per- 
mitted otherwise the contraction due to 
low temperatures might be sufficient to 
exceed the tensile strength of the pipe. 

Your letter gave the impression that 
you think it necessary to make an under- 

(Continued on page 48) 
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Galvanized Telephone Wire 
and Steel Strand 


Crapo Galvanized Wire can be 


wrapped around its own diame- 
ter without injury to its pure 


zine coating....That is one of Look for 
a number ofreasons why Crapo the Crapo 
Galvanized Telephone Wire and Seal! 


Strand can be depended upon to 
reduce maintenance cost. 


Indiana Steel & Wire Co. 


Muncie, Indiana 


ra 


GALVANIZED 
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LEONARD HICKS 
PIANAGING DIRECTOR, 
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AN ORGANIZATION 
OF EXPERTS 


N the manufacture of any product, there 
are invariably certain things relating to 
design, to the quality and relative propor- 
tions of component materials, to the vari- 
ous processes of practical fabrication— 
which can be learned only by experience. 


The manufacture of wires and cables is 
no exception. For telephone cables, for 
magnet wire, for power conductors—uni- 
form conductivity, proper tensile strength 
and unfailing, durable insulation are of the 
highest importance. 


For such products, experience is a prime 
requisite. For forty years this company 
has been in the business of manufacturing 
wires and cables—of every kind and for 
every purpose. Our employees are experts, 
trained to value quality above all else. As 
a result, the name Phillips has become a 
synonym for excellence, a guarantee of dur- 
ability and quality. We will be glad to sub- 


mit prices and specifications upon request. 


We are manufacturers of — 


Bare and Insulated Copper Wires—Rubber 
Insulated Wires—Enameled Wire—Magnet 
Wire—Power Cables—Switchboard Cables— 
Paper Insulated Cables—Flexible Cords— 
Electrolytic Copper Rods, Shapes, etc. 
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Tis 


EUGENE F. PHILLIPS 
ELECTRICAL WORKS, LTD. 


ESTABLISHED I889 


MONTREAL, CANADA 


FACTORIES—MONTREAL 

AND BROCKVILLE 
BRANCHES—WINNIPEG, TORONTO, 
REGINA AND VANCOUVER 
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utomatic System Installed in Hong Kong 


Siemens Brothers of London, England, Provide New Equipment for Three Exchanges of 


Hong Kong, China. 


Ultimate Capacity of Area Totals 20,500 Lines. 


Apparatus Sup- 


plied with Special Tropical Finish as Precaution Against Humid Climate Conditions 


An forward modern 


telephone development is 
the the 


important step in 
exemplified in 
Kong Telephone 


case of Hong 


company which has recently adopted the 
step by step automatic system. 

The 
manufactured and installed by 
& Co. Lek. of 
land, and is similar to that supplied by 
British Postoffice. 

Kong 


new automatic equipment was 


Siemens 


Brothers London, Eng- 


them to the 


The Hong Telephone system 


BERERCE. FEF 


GGanEere Perr’ — 


aed — 


Central Exchange 


ANNUAL REPORT ON WOOD 
PRESERVATIVES 


The 1930 annual report on the quan- 
tity of wood treated and preservatives 
consumed in the United 
R. K. Helphenstine, Jr., of 
Forest 

the 
Association, 


States, pre- 
pared by 
the U. S. 


tion with 


Service, in coopera- 
W ood-Pre- 
released, 


but 8 


American 
servers’ just 
decline of 


of 


shows a gross 


per 


cent in amount timber treated in 


1930 compared with the previous year 
The total output of treated timber for 
1930 reported by 204 treating plants 
was 3,987,822,924 bd. ft., compared 
with 4,344,108,564 bd. ft. in 1929 


Three-fourths of this volume de- 


crease was in crossties alone, the vol- 


ume of which may be expected to de- 


crease each year by reason of the 


tae er me 


comprises a network of three exchanges— 


Central, Kowloon and Peak—with an 
initial equipment for a total of 12,900 
lines, the whole of which were success 
fully cutover to automatic service at 
midnight on May 3, 1930. 

The ultimate capacity of the area 
totals 20,500 lines, in addition to which 
Central exchange has capacity for ac 
commodating a further 10,000 line unit 


provided between 


Direct junctions are 





Hong Kong 


longer life being obtained from treated 


ties in service, and consequently less 
this 
the figures for 1929 and 1930, there is 
in 1930 of only 4 
1929 


renewals. Eliminating item from 


shown a net decline 
from the 
the 


per cent peak figure, 


which was culmination of a grad 


ual increase in production dating from 


1922, during which period the ut of 


out 
treated timber was multiplied about 2 1/5 


times. Considering the depressed 


condition of business in general dur 
ing 1930, and extending into 1931, it 
is apparent the wood-preserving indus- 
try suffered considerably less decrease 


in normal output than most other in- 
this 


and 


dustries in country. 


Creosote zinc chloride 


used for treatment of 98 per cent of 
the total timber treated 1930. com- 
pared with 98.8 per cent of the pre- 


the two main exchanges, Central and 


Kowloon, and between Central and Peak 


Kowl 


Central 


but calls between on and Peak are 


Ki wl on, 


the bay five 


routed via exchangt 


which is located across miles 


trom Central exchange, is connected 


Peak 


as a discriminating 


thereto by submarine cable. ex- 
change is arranged 


satellite on Central local calls being 


a junction, 
rements of the 


exceptionally humic 


CC upying 

In order to meet the requi 

climatic 

conditions prevailing in Hong 

Kong, the manufacturers 

adopted the precaution of sup- 
: 


plying all apparatus with a 


special tropical finish. 


A toll board, also 


tured by Sieme: 


manu fac- 
Brothers, is 
at present being supplied and 
in the first instance will pro- 


vide for long distance service 


with Canton 


At Central 


exchange in- 
| quiries and complaints are 
centralized on a six position 
monitor’s desk, while central- 
ized service observation for 
the whole area is prov ided on 
a service observation desk in 
the same exchange. 

Duplicate 50\ batteries, 
motor-generator sets and ring- 
ing machines are supplied for 
all exchanges, with the excep- 
ne tion of Peak where one motor- 
generator set only is provided. 
vious year. A total of 213,904,421 
gallons of creosote and creosote coal- 
tar solution was used in 1930, or 12,- 

469,806 gallons less than in 1929. 
The number of southern pine poles 
given pressure treatment increased 
from 2.006.500 in 1929 to 2,428,001 in 
1930, an increase of 21 per cent. The 
number of poles of other species given 


decreased 


1,817,227 in 


1 . 
nowever.:, 
1929 + 


butt tre: 
from 2,311,815 in 
1930, or 21.4 per cent. 

M« re 
1930 than 


1 


the 


pine poles 
the combined number of all 
other treated species 

It is interesting to note that 
fourth vear that creo 


field of 


the 
led the 
that in a 
treated pine made its greatest stride 


forward. 
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or every 


telephone need 





Cable 


...and 60,000 other items 


\ HERE dependability counts — only the 
highest quality electrical products will do. 


One such quality product is Western Elec- 





tric Lead Covered Cable —a cable whose 
dependability is insured by the most ex- 
acting of manufacturing standards. 

But that’s not all. Out of its roster of 
60,000 electrical items, Graybar is pre- 
pared to meet any need of a telephone 
industry. And behind every Graybar item 


stands the Graybar reputation for quality 


‘Gray 


OFFICES IN 76 


that goes bac 





62 vears. 





PRINCIPA 


L CITIES | 
GRAYBAR BUILDING, NEW YORK. N.Y. | 
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Carry An Accurate Pocket Ohmmeter 
For Circuit Testing 


Of All Kinds 


The Jewell Pattern 89 Ohm- 
meter provides a simple means 
for quickly and_ accurately 
checking or making resistance 
measurements on all outside 
lines and central office circuits. 


It is completely’ self-con- 
tained, very light in weight, and 
is easily carried in a pocket. A 
standard 114 volt flashlight cell 
within the case provides the nec- 
essary potential. Accurate meas- 
urements are assured by a sim- 
ple screw adjustment that com- 
pensates completely for any 
change in battery voltage. 

The Jewell Pattern 89 Ohmmeter is 
available in single and double range 


models, with ranges expressly designed 
for telephone testing. 


Write for detailed information con- 
cerning this useful instrument 


= 








Pattern 89 Ohmmeter 
Single Range 





ox a 
Full Size Scale, Single Range Ohmmeter 


Jewell Electrical Instrument Company 
1650 Walnut Street, Chicago, Illinois 


BOOS TMM 
A True Gauge of Toll Traffic 


HE Calculagraph is not only a vigilant 

guardian of toll board revenue, but also 
an accurate gauge of trafhe. The toll 
tickets recorded by the Calculagraph pro- 
vide a clerical measurement of toll income 
down to the last cent, and every penny ts 
always accounted for. Managers also find 
these records a daily index of their traffic 
flow—convenient, certain, easy to check up 
in the brevity of the useful information 
summed up. 





The Calculagraph stamps on the toll ticket the 
beginning of call together with the time 
elapsing during each call, down to the quarter of 
a minute, for any number of calls—producing a 
permanent and accurate record of each. 


a * 
eacn 


and Information on Request 


THE CALCULAGRAPH COMPANY 
Dept. 22 New York City 


LA 


THE ELAPSED 


Prices 


jo Church Street 


TIME RECORDER 


LLL bE IKON 
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Telephone Activities in Foreign Countries 





Dispatches from Abroad Keep Telephone Men in United States Constantly Informed 
Concerning Telephony of the World; Domestic Telephone Problems Oftentimes Can Be 
at Least Partially Solved by Watching the Outcome of Experiments Made Elsewhere 


Extension of Automatic Telephone 
Service in Argentina 

A new automatic telephone’ ex- 

change was placed in the city of San 

Luis, Argentina, recently by the Cia. 

Telefonos, an organiza- 

tele- 


Argentina de 


tion whose importance in the 
phone operation field has grown con- 


stantly during the past few years. The 


new installations are of the most 
modern type of central automatic 
Ericsson system with a capacity of 


500 numbers. 

It is provided with an underground 
network of wires divided into various 
suburban districts to make possible 
immediate provision for an increase in 
the number of subscribers. 

The general 
pania Argentina de 
the San Luis central in communication 
Cor 


system of the Com- 


Telefonos places 
provinces of Mendoza, 
Buenos 


with the 
Santa Fe, 
Rios, 


doba, Aires and 
Entre 


Pampa. 


and the territory of La 


Telephone Installations in Sweden 
Show Increase 


The Swedish Telephone and Tele- 
graph service had 528,362 telephones 
in use at the end of the first quarter 


of 1931, compared with 522,450 at the 
end of 1930, and telephone connections 
established with 21 foreign countries. 
The State Telephone service program 
for 1931 includes the completion of a 
new automatic telephone central in 
Stockholm. 

A new telephone cable of 64 kilome- 
ters in length will be laid in 1931 be- 
tween Malmo and Copenhagen. It will 
be similar to the one recently opened 
between Sweden and Germany, which 
contains a special wire for the trans 
mission ot radio broadcasting. It is re- 
ported that a second cable will be laid 
in the near future between Sweden 
and Finland. The service further plans 
between 


to establish direct connection 


Sweden and Switzerland, and to en 


large the already existing service to 


England and the Netherlands 


Long Distance Calls Increasing in 
Germany 
present tele- 


phone exchange, which is the largest 


Jerlin’s long distance 


in Europe, was opened four years ago. 
There are now about 65,000 long dis 
25,000 are 


tance calls daily, of which 


going out, 30,000 coming in, and 10,000 
in transit. about 
30,000 calls daily on the “quick subur- 
Berlin 


Besides, there are 


ban service’ which connects 


with the outlying suburbs. 


Since the recent installation of the 
automatic slot telephone in_ public 
booths, there are about 1,000 to 1,200 


additional long distance calls daily. It 
is intended to so improve long dis- 
tance connections in Germany that one 
will soon be able to get a connection 
Frankfort, 
one now does 
about 30 kil- 


It is projected 


with Hamburg, Cologne, 
forth, 


Potsdam, 


and so just as 


with which is 


ometers from Berlin. 
to build 4,500 direct lines in Germany. 
There are already 130 lines to foreign 
countries. 


Increased Rates in Fiji Islands Cause 


Difficulties 
As the result of increased telephone 
rates in the Fiji Islands, made effec- 
tive January 1, several small retail 


stores were reported to have given up 
their telephones, considering ten pounds 
per year too heavy a charge. (One 
pound equals $4.86.) 

The 


terviewed, said he considered the rates 


Postmaster General, when in- 


moderate, and in view of the cost of 
the service, quite justified. He pointed 
that the 


with 


out rates compared fa- 


vorably 


new 


those of other colonies 
and dominions of Great Britain, and that 
in Australia the rates are much higher. 


Long-Distance Line Inaugurated in 
Australia 

Telephone service between Brisbane, 

Perth, West Aus 

tralia, has been established. In an- 


Queensland, and 


nouncing the inauguration of its ser- 
vice the postal department stated that 
the line is among the longest land 
lines in the world, the distance being a 


little more than 3,400 miles. 


Railway Call Offices Established in 
Great Britain 

The growing popularity of the tele- 

phone as a time saver is demonstrated 

by the fact that the London & North 

in co-operation with 


Office, 


Railway, 
Post 


Eastern 


the General has recently 


installed 900 telephones at stations all 


over its system, including those on 


operated with other 


44 


lines jointly com 


panies. Over 500 
provided at rural 
and 142 


Anglian 


ot them have bee 


stations in rural 


areas stations serving East 


agricultural areas have noy 


been equipped with telephone facilities 





Government Institutions Operate 
Telephones in Estonia 
Three government 


permitted by 


institutions are 
law to establish and 
operate telephone systems in the coun- 
try of Estonia. The owner of the most 
widespread telephone system in Esto. 
Post Administra- 
tion, which controls practically all ciyil 
and 
throughout the 

The institu- 
tions operating there are the Estonian 


nia is the Estonian 


public telephone communication 
country. 

two other government 
Railways and the Ministry of Defense 
Private telephone systems may be es- 
tablished within _ the 
boundaries of a certain piece of prop- 


and operated 


erty, as, for instance, buildings, estates 
factories, and farms. 


Telephone Manufacturing Plant in 
Poland 
that Poland 
f other countries for the 


In order may 


independent « 


supply of its automatic telephone in- 


struments and apparatus, the govern- 
ment is reported to be planning to in- 
stall a special plant, and for this pur- 
pose is stated to have granted a loan 
of approximately $2,673,000, of which 


$1,458,000 will be supplied in the form 


of goods. This loan is_ believed t 
have been granted to a British firm 
but no confirmation has been obtain- 
able. According to the plan, the gov- 


ernment works for the manufacture of 
telegraph and telephone apparatus will 
begin supplying the needs of the Min- 
istry of Posts and Telegraphs in 1933 
at the rate of 3,000 automatic tele- 
phones a yeal 


Radio Telephone Connects Hokkaido 
and Sakhalin (Japan) 
After four months tests which have 


proved successful, the Department 0! 
Communications has decided to instal 
connections between 
( Sakhalin) 


Sapporo and 


radio telephone 
Hokkaido 


Stations are 


and Karafuto 
located at 
Tovhara [his service will be avail 
able to all 
both 


of its kind in 


telephone subscribers 0 


islands. It is the first installation 


Japan. 


become 





Au 


66 
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HANDLES 


TROUBLE!” 


The man high up in the telephone company 
and the man high up on the telephone pole 
both are enthusiastic about Kester Solder! 


The trouble-shooter finds Kester convenient 
to work with. No separate flux to bother with, 
for the flux is right there inside the solder. 

As for the executive . he knows that 
Kester-Solder-protection for his lines will cut 
out high maintenance costs and add from 
5 to 7 years to their life! Splices, sleeve-con- 

ections, grounds and drops all need the pro- 
tection of solder. That's why many companies 
have rigged up travelling platforms, and are 
now soldering every joint in the system! 

You need Kester! Write our Industrial 
Development Department about your solder- 
ing problems. Or get in touch with your 
jobber . . . he has Kester Solder 
on 1, § and 20 pound spools. 
Kester Solder Company, 

4218 Wrightwood Ave., 
Chicago, Illinois. Incor- 
porated 1899. 


All Kester Solder exceeds Class A 
Purity Specifications of 
The A. S. T. M. 


KESTE 
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So ore = as ore* ER ore 


NEARLY 


Another 
reason why 
Vacuum Grip 
| Lineman 
Pliers are 
immensely 
popular 
with 
professional 
linemen— 


K y*< 





are as practical as 
the ‘‘business end”’ 


NLY the lineman knows how important it is for 
his pliers to have correctly designed handles. 

In designing the head and body of Vacuum Grip 
Lineman Pliers we gave the lineman “the best” that 
America’s foremost pliers designers could produce. And 
then we added practical handles—to meet actual working 
conditions. 

Gloves are not a handicap to the lineman who uses 
Vacuum Grip Lineman Pliers, as the handles conform 
perfectly to the gloved hand. In fact, they fit the glove 
even better than the glove fits the hand, enabling the 
lineman to perform any operation—gripping, pulling, 
twisting or cutting—with ease and speed. 

Note also, from the photograph above, that with the 
jaws practically closed, sufficient space remains between 
the handle tips for the entrance of a gloved finger, to 
open the jaws. 

The carefully “fashioned” handles of Vacuum Grip 
Lineman Pliers, full rounded on the edges, make it pos- 
sible for the lineman to use them in the bare hand, 
without a trace of a bruise, even when tremendous 
pressure is applied. 


Vacuum Grip Professional Lineman Pliers are made in 
four sizes: No. 8—(popular size) 844"; No. 57—7”; 
No. 56—6”" ; No. 59—9". TO PURCHASING 
AGENTS we recommend running tests with a few No. 
58's as the best demonstration of the superiority of 
these pliers, from the standpoint of longer life and 
greater economy as well as other advantages. Write today 
for special prices. Ask for Catalog describing other 
Vacuum Grip patterns valuable in your particular field. 


FORGED STEEL PRODUCTS CO. 


Newport, Pa. 


Pliers 


A MILLION 









Built UPtoa 
Standard- 
Not DOWN toa 
Price 





IN USE 
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ndiana Exchange Installs New Equipment | [ 
Eastern Indiana Telephone Company Serving Eight Thousand Subscribers Purchases Stromberg- 
Carlson Junior Multiple Switchboard for Hagerstown Exchange; Making a Total of Five Such Pur- 
chases for Exchanges of This Company, Which Is Striving for Standardization of All Equipment | 
By C. F. SANDERS, Sales Engineer . : 
Stromberg-Carlson Telephone Manufacturing Company ! 
( 
1 
Another step in its plan to standard- counties, situated in East Central Indiana. tional equipment would _ be necessary 
ize the telephone equipment in all its It was in 1914 that the company After careful consideration of a system 
exchanges was made by the Eastern started its standardization program in developed by the engineering depart- ‘ 
Indiana Telephone company of Win Winchester, the headquarters of the com ment of the Stromberg-Carlson com- 
chester, Ind., when the installation of a pany. In that year it contracted with pany, the management of the company , 
Stromberg-Carlson Junior Multiple the Stromberg-Carlson company for new decided to add Super-Service features to 
switchboard was recently completed at Central Energy office equipment for its the board in operation at Winchester and 
Hagerstown, Ind Hagerstown is the home exchange. to install a new Super-Service position 
fifth exchange in that company’s system In 1918 the company acquired control The equipment handled the increase 
that has been equipped with Stromberg of Dunkirk and in 1919 contracted for efficiently and economically and __ the 
Carlson apparatus. new central office equipment for that results have contirmed the judgment of 
In addition to Hagerstown the ex- exchange. the management in its selection 
, change at Winchester, Dunkirk, Parker \gain Stromberg-Carlson equipment rom time to time other properties 
and Cambridge City have this make of was chosen were acquired by the company In each ¢ 
equipment. In 1928 the company took over the case the plants were improved and in 
Organized in 1895, the Eastern Indiana Farmers’ Telephone company which three of the exchanges new equipment 
Telephone company has had a steady served a_ strictly rural clientele about was installed 
growth and today it furnishes telephone Winchester. In order to take care of Among these exchanges acquired were 
service to approximately 8,000 subscrib the increased traffic resulting from. the Parker, Cambridge City, Hagerstown, 
ers in Wayne, Portland and Randolph consolidation, it was evident that add: Blountsville and Losantville 
The outside wire plant at Parker was ( 
improved and the central office was i 
equipped with a new Stromberg-Carlson ee 


No. 105 Magneto switchboard 

The installation of a Stromberg-Carl- 
son Junior Multiple at Cambridge City 
in 1928 was the last one preceding th 
one at Hagerstown. 

During the latter part of 1929 the con 
tract for the Junior Multiple switch- 
board for Hagerstown was given the 
Stromberg-Carlson company 

With each installation the Eastern 
Indiana Telephone company officials 
declare that th Stromberg-Carlson 
equipment has given them the nth degree 
of efficiency and economy 

Hagerstown has a population of 1,500 
ind is located in Wayne county, Indi- 
ana’s leading agriculture and dairying 
center 

It was founded by early settlers who 
came from Hagerstown, Md., after which 
it was named. In pioneer days Hagers- 
town was on a direct route to Cincinnati 


via the White Water canal The canal 





was later replaced by the White Water 
railroad, which was built on the tow- i 
path along the canal. 
The town is the home of the Perfect 
Circle company, manufacturers of about 
85 per cent { all piston rings used in 
the United States 
Hagerstown is a progressive commu- 
nity and recently the Federal Govern | 
ment appropriated $80,000 for a new 
Two postition Stromberg-Carlson junto multiple switchboard llicd Ha postofhce to be built this year j 
town, Indiana, by the Eastern Indiana Telephone Compa (Continued on page 48.) 
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EFFICIENCY 


Here are two lights universally ac- 
cepted by “trouble shooters” as su- 
perior for every requirement. 















The Industrialite makes and breaks 
contact conveniently through a twist 
of the top cap. An emergency bulb 
is kept in a tiny clip within the head 
assembly. 

The Lantern needs no intro- 
duction to telephone men. It 
brilliantly illuminates a wide 
area and may be used at 
any angle. 





BOND ELECTRIC CORPORATION 
Jersey City, N. J. 
SAN FRANCISCO 


CHICAGO 











Do You Buy 


Batteries or 


Hours of Serviee? 


OST per service hour—not cost per 

battery—is the only way to gauge bat- 
tery prices. A telephone cell that gives only 
six or seven months of service is high-priced, 
no matter what you pay for it. Ray-O-Vac 
Telephone Batteries cost less because they 
deliver more hours of service than other 
batteries. Tests conducted in accordance 
with U. S. Government standards, as well 
as records of users, prove that Ray-O-Vacs 
deliver many hours more actual service than 
most other makes. And over a period of 
time, there’s a considerable saving in ser- 
vice costs alone. It will pay you to stand- 
ardize on Ray-O-Vacs. They last longer. 


FRENCH BATTERY COMPANY 
Madison, Wisconsin 
General Sales Offices : 
20 North Wacker Drive, Chicago, Illinois 


Makers also of Flashlight Batteries, Rotomatic 
and Standard Flashlights and Electric Lanterns 














A BETTER LINE and it 
costs less... MUCH LESS 


The National Lumber and Creosoting Com- 


pany brand is your assurance of poles that 


last longer, cost less per year, eliminate re- 


placement expense. Southern Yellow Pine 


for Strength, Pressure Creosoted for Perma- 


nence. You can depend on these longer lived 


i for enduring service—with economy. 











SALES OFFICES 
Texarkana, Ark. Houston, Tex. 
Kansas City, Missouri 
St. Louis, Mo. Denver, Colo. Superior, Wis. 





TREATING PLANTS 


Texarkana, Tex. Houston, Tex. Alexandria, La. 


Finney (P. O. Col. Park, O) Kansas City, Mo. 


Salida, Colo. Denver, Colo. Superior, Wis. 


A DIVISION OF THE WOOD PRESERVING CORPORATION 
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Frank Mack is manager of the tele- 
phone exchange at Hagerstown. 

The telephone equipment installed to 
serve this thriving community consists 
of a two position Junior Multiple switch- 
board and complete terminal, power, 
machine and wire chief's testing equip- 
ment. 

Both positions of the switchboard con- 
sist of high efficiency universal cord 
circuits and provide for the following 
features : 

1. Bridged 
permits the operator to listen in on either 


manual listening which 
the answering or calling cord separately 
or when both cords are up on circuit. 

2. Four party ringing or calling cord 
and also code ringing in either cord or 
harmonic ringing on answering cord in 
connection with four party master key. 





Main distributing frame at Hagerstown, 
Indiana 


3. Audible busy test which guards 
against connections with busy lines. 

4. Repeating coils in each circuit to 
insure maximum talking efficiency with 
minimum noise from inductive disturb- 
ances. 

5. First two cord circuits in each posi- 
tion are equipped with highly efficient 
repeating coil of ring through, talk 
through type, controlled by key to provide 
for ideal talking conditions for long dis- 
tance service. 

6. Balance of cord circuits in each 
position are equipped with repeating coils 
of non-ring through type eliminating 
confusion as subscribers’ “ring-oft” does 
not pass through the cord circuit to the 
connected line. 

7. Double supervisory signals increase 
the efficiency of operating by designat- 
ing to the operator which party on a con- 
nection has hung up or rung off. 

8. Automatic adaptation to the line in 
which the plug is inserted precludes any 
necessity of particular cord selection. 
The connection may be made between any 
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class of service such as central energy 
and central energy, magneto and mag- 
neto or magneto and central energy lines. 

9. Generator cut off on calling cord 
which prevents subscribers from being 
rung in the ear after the receiver has 
been removed from the hook switch and 
the supervisory relay in cord circuit has 
operated. 

The operator’s telephone circuit pro- 
vides the following features: 

1. Anti-side tone qualities are pro- 
vided wherein outgoing transmission, in 
cluding the effect of local noises, is pre- 
vented from reaching the operator’s re- 
ceiver and interfering with good receiv 
ing. 

2. Common monitoring key allows the 
operator to listen in on a_ connection 
with practically zero loss to the talking 
circuit. 

3. Duplicate cut in jack. 
jacks are provided so that the operator 1s 
enabled to listen in on a position while 
learning. The jack can also be used by 
the chief operator or monitor for cut- 
ting in on a position. 

4. Circuit cut out is effected when the 
operator removes her head set from the 
jack. This act opens both the primary 
and secondary circuits so that when one 
position is switched to another there will 
be no losses by bridging circuits. 

By the manipulation of a push button 
key, any two or more positions may be 
f on 


connected so that cord circuits « 
position are available to the operator of 
an adjacent position. This arrangement 
is, at times, convenient for night service 
or when one operator alone is working at 
this switchboard. 


JAPANESE TELEPHONE MAN 
SEEKS ASSISTANCE IN SOLV- 
ING TECHNICAL PROBLEMS 

(Continued from page 40) 
ground conduit system water tight. In 
this country no attempt is made to keep 
water out of a conduit system, but the 
conduit runs between manholes are given 

a minimum slope of 3 in. per one hundred 

feet. This permits any water which 

may enter the conduit to drain towards 
the manhole which eliminates the possi- 
bility of cable damage due to water 
accumulating around the cable = and 


freezing Conduit runs are drained 
either from the center toward each adja- 
cent manhole or from one manhole to 
the next. 


A brief summary of the methods of 


carrying telephone cable underground 
used in this country may be of interest 
and possible help to you. There are 
three basic methods which are used, viz 

1. Cable carried in permanent under- 
ground duct. 

2. Tape armored cable laid directly in 
the earth 

3. Lead sheath cable buried directly 


in the soil, or in some cases covered with 


Duplicate 





a protective asphaltic compound. 


Permanent underground conduit js 
used in all large cities and in some cases 


between cities for carrying toll cables, 


One of the most popular of the under- 
ground conduit structures in use in this 
country is the multiple vitrified clay duet 
system using inch lengths fastened to- 
gether with steel dowels and covered with 
concrete at each joint, or in some cases. 
the entire run is encased in concrete. 
Laterals consist of either 4 inch sewer 
tile or creosoted wood duct. 

\nother method widely used is to place 
round fibre duct in the trench and cover 
with concrete. This method is used more 
by power than telephone companies. 

Tape armored cable tor both toll and 
exchange use is extensively used at the 
present time, especially for toll service 
between cities. 

Buried cable has never been approved 
by the larger telephone companies but 
has been adopted by many smaller com- 
panies with fair success. 

3eing unfamiliar with your local soil 
conditions and service requirements, I am 
not qualified to suggest which under- 
ground conduit construction system 
would be most suitable. 

In this country the cost of a cast iron 
duct system such as you are using would 
greatly exceed the cost of conduit sys- 
tems which are used. Cast iron conduit 
such as is available for water mains has 
the disadvantage of not being perfectly 
free from sharp projections on the inside 
and for this reason the sheath of a cable 
being pulled in might easily be damaged 

For your information I attach several 
bulletins covering underground construc- 
tion methods used in this country. 

I would be much interested in hearing 
from you relative to the physical char- 
acteristics of Karafuto, and especially 
about your telephone company activities. 
If I may be of assistance in any other 
telephone problems which you may have, 
please feel free to write me 

Yours truly, 
B. C. Burpen, 
Transmission Engineer. 


INSTALL TELEPHONES AS 
SAFETY MEASURE 

School trustees in many school districts 
in Oklahoma, particularly in the north- 
western counties of the state, are consid- 
ering installation of telephones in district 
school houses as a safety measure, ac- 
cording to the Oklahoma Utilities 
Association. 

This interest springs from announce- 
ment of passage of a law in Colorado 
requiring telephones in all country school 
houses as a result of the blizzard in 
southeastern Colorado in March, in which 
five school children were frozen to death. 
The movement is receiving general atten- 
tion and support in Kansas and Nebraska 


also. 
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Cedar Poles 


Northern White Western Red 
Plain or Treated Butts 


Prompt Shipment from 
Minneapolis Yard. 


T. M. Partridge Lumber Co. 


Minneapolis, Minn. 


Operates on eight No. 6 dry 
| cells, and costs but $2.00 per 
year to operate. Installed as 
easy as a telephone. We fur- 
nish a mile chart that gives dis- 
| tance to trouble on all kinds 
| of wire. Price $56.00 for 15- 
_ volt scale. $61.00 for 150-volt 
| scale. Sent on trial. Write for 
literature. 


STEWART BROTHERS, Ottawa, III. 


THE NEW STEWART DIRECT 


READING TEST CABINET 


























dependable 
NORTHERN WHITE CEDAR POLES 


that offer utmost in Quality and Value. 


Guaranteed Butt Treatments 


MICHIGAN POLE & TIE Co. 


NORTHERN AND WESTERN POLES 
NEWBERRY, MICHIGAN 
Reed City, Mich. YARDS St. Paul, Minn. 
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*~PENDABILITY 
.« » me Ge... < 
economical operating’ 
and maintenance 
costs are the reasons 


Exides is increasing 
in P.B.X. service. 


of 





EXIDE-IRO 


NCLAD P.B.X. BATTERIES 
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- Ironclad Tubular construc- 
Battery, type tion of Exide 
fealated aan Ironclad positive 
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battery life. BATTERIES 
THE ELECTRIC STORAGE BATTERY CO., PHILADELPHIA 

















SERVING CANADA. . - 


With a Complete Stock of Telephones, Dial and Manual 
Switchboard Equipment, Construction Materials 
and Supplies 








Independent Sales and Engineering Company, Limited 


We are prepared to furnish telephone organizations throughout Canada with any item 
df telephone equipment—from the smallest article up to complete installations of 
metropolitan telephone systems. The products which we distribute are so well known 
that no detailed description of their high quality is necessary. In addition to this most 
complete line, we have our own manufacturing and repair facilities—each department 
is under the supervision of an expert. Consult us before making your next pur- 
chase—prices and proposals gladly furnished upon request. 


VANCOUVER, B. C. 


Representatives in Canada for 


AMERICAN ELECTRIC COMPANY INC., Chicago 


AUTOMATIC ELECTRIC INC., Chicago 


THE NEW ANTWERP TELEPHONE AND ELECTRICAL WORKS, Antwerp 
AUTOMATIC TELEPHONE MANUFACTURING CO., LTD., Liverpool 
THE AUTOMATIC ELECTRIC COMPANY, LIMITED, Chicago 
ALTON BATTERY COMPANY, Alton, Eng. 
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A REAL RECORD OF SERVICE! of his Kellogg board despite its many ———— 
It was way back in the dark days of years of use He put ‘all thr i 
« < a) YCal ( 1S { put a Cal through - - 
1907 that Ed Bishop of Marston, Mo., to a town some ten miles distant. At oe PHONE. M . 4 
bought the Kellogg switchboard shown Would J wary 
with him in the accompanying illustra- Vould like ee vailable 
tion. And he bought it second hand at a telephone 
that, so there is no telling how old the ” oe: . — Ot an 
board really is. "a eclepnone exchange Has 
I 10 ( Dp r manag 
At any rate, Bishop and his board “ 1anag- 
have been serving the people of Marston Me eas ; Five i 
and Point Pleasant of Missouri with | years with present organization. L. 
faultless telephone service for a good | es ee \ge 26 
. . | 71 ¢ d 4 e¢ Id ha 
many years. During all this time not one , , W rite 
cent has been spent for repairs on the ;  NGINEER 
board with the excepetion of replacing 185 N. Wabash A Chicago 
several 100 ohm coils with 500 ohm coils. } 
The board has a one hundred line capa- 
city with about sixty drops and jacks 
installed. ( HAPMAN 
Mr. Bishop tells of a recent incident ax 
demonstrating the remarkable efficiency Li ..1 LIGHTNING ARRESTERS 
— —=S= OOS... MADE BY 
FOR SALE Ed Bishop and his Kellogg switchboard / MINNESOTA ELECTRIC CQ 
Slightly used twisted drop-wire, 200 with which he has been serving Marston, MINNEAPOLIS, MINN. 
to 800 foot lengths. $30.00 per ton. Vo., for many years 
W. M. Miller & Sons, ae 
2553 Madison St., Chicago, III. the receiving end, another operator ten or 
fifteen feet from the board heard and We will sell your 
ACCOUN TINGI[  «ecognized his voice. He at the same 
aa ita time was able to hear her laugh clearly Telephone Directory 
HERDRICH AND BOGGS even though she was some distance from J WO MA Soa yy IN c 
mig rrele kage mom the transmitter. Mr. Bishop calls it hi 
Specializing in Telephone Accounting ansmitter. Mr. Bishop calls S 
ine neat neene’ “nook Bid ancient board giving modern service— + oe pte ee? ——“ 
- ontinenta an g. : oes 
Indianapolis, Indiana and as far as transmission is concerned, a M. BERRY & - On10 
he certainly is right. 
J. G. WRAY & co. PROTECT YOUR CABLE WITH Bend for free sample and 
felephone Engineers EVERKPROTECT prices on 
Specialists in Appraisals, Rate Surveys, oe eae ee Rane — geen UNIVERSAL 
—— Investigations, Organization storm damage, corrosion, chemical ac- DROP WIRE 
and Operation of Telephone Companies tion, electrolysis and abrasion INSULATORS 
J. G. Wray, Fellow A. I. E. E. Ask your nearest Jobber for complete 
Cyrus G. Hill details. Universal Specialt 
Rm. 2130 Bankers Bldg., Chicago = ei Came COMPOUND CO., 711 Poplar St., Terre Haute, | 
tehell IN Indiana 
- ~ " 
RECONSTRUCTED EQUIPMENT ae FOR SALE 
[his month only. Brand new three ~ 
Western Elec. No. 317 inside connec- conductor brown desk stand cords 
¢ : acts equipped with No. 22 nae . ae ’ 
i-ear Gen. No. 38 1000 ohm 3-inch $15.00 per hundred Also brand new ea ol an ar on 
, r J 25 s., No. 13 akelite ces f - - 
fost Gh eca te i232 Ree. @ $6.60 Bakelite mouthpiece for W. E. trans- s s 
ea. Lots 10 or more @...... eased $6.30 mitters. $5.00 per hundred. Protection (Rebuilt) 
Western Elec. No. 317 compact same W. M. Miller & Sons, 
as above, but with 1,000-1,600 or 2,500 2553 Madison St.. Chicago Ill. 
ohm ringer and 4- — Gen. of well- — ’ 
known Mfg. @ $8.25 @.... 8.00 COOK ELECTRIC CO. 
Western Elec. No. 917 csmnaat same 
as above, but with 5-bar Gen. @ $9.50 ia REBUILT No. 100.... od -(per line) $ 85 
—lots Of 10 @...ccccosencs 9.25 o- ‘ 
Teleph ip- : 
Chicago Tel. Supply Co. 4-bar 1, 600 ‘ohm ats pom ge Me neg Ri gr mye ee ng No. 60... ...-(per line) 50 
Rag ogg og yt Oke ee Without er Quality or Effi- Ee (per line) .75 
ohm Bag. comgars with Kellogg ciency in the Least. D-67523...... (per line) 50 A 


TANS, ] 2. cccsscssesevescccecees 8.25 Y BECAUSE it is all up-to- 
Kellogg No. 28 Cast head desk set with date in design—of the best 
1,000 1,600 . é If a 

















W. E. No. 240 3-bar or and most reputable manu- 
ohm external post signal set @ -- 8.00 facture—and is in most cases gen- WESTERN ELECTRIC co. 

Kellogg desk set, same as above, but erally better than the majority of e rate 
with Stromberg 4-bar 1,000 or 1.600 equipment you now have in service. No. 1168....... (per line) 60 : 
ohm inside cord connection § signal Our St k I Immense—Magneto or N . th » 

“a ae Stor 8 é Mi o. ll ; ist j 
set @ ...++.:- dials ° ° 8.75 Common Battery—including Switch- 1169 . -(per line) 60 

Cook No. 10 Arresters with heat coils boards—Switchboard Apparatus—Tele- han 
and carbons, per bank 20 lines @.. 8.50 phones—Protection Equipment -Cable , i | 

Leich Elec. Co., desk set with Strom everything you need for the installa (Quantity discounts) | WwW) 
berg 4-bar 1,000 or 1,600 ohm inside te phy na Se ee 
cord connection signal set @ Lecce Seee — oe by 

Dean Elec. No. 240 4-bar 1,000 or 1,600 Twenty Years Successful Operation of B k i / 

Ag . ts +] ell this Department in connection with our 
SS _ - with Kellogg 6.75 business puts it past the experimental uc eye | spe 
ergs ; state—Quali and Price have made 

Kellogg No. 97 C. B. desk set with oo pA owner pera inent twill pay ' on} 
either 404 or No. 259 Steel bell box aks en teehee elie one u i 
with Straight line ringer @ $7.00 ae) : J | pro 
Harmonic with 16-33-50 or 66 cycle Ask for Free Bulletir Address 
ringer @ , es oes £50 PREMIER ELECTRIC COMPANY Company tani 

Write for Bulletins 3800-3810 Ravenswood Ave., 
2BU ; . Kou IN . CHICAGO, ILL Bot 
REBUILT ELECTRIC EQUIPMENT CO. casi sation, acpatdineneiie. -inaiaate COLUMBUS, OHIO : 
1940 West 2ist Str.. Pilsen Station Premier means something. ' hilir 
Chicago, Ill. ' 
Bancuri - an ios ease anata aaa ing 
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Teletype is like a messenger 

















\ 





wearing seven league boots 
Pome 











It annihilates both 
distance and time by 
sending typewritten 
messages by wire! 








Are you trying to interest your local business men in this service? 


If any of your local business men are operating widely-sepa- 
rated offices, factories or warehouses, they undoubtedly find 
the time lost in exchanging written communications a serious 


handicap 


Why not point out to them that Teletype ends this handicap 
by sending typewritten messages over telephone wires at a 
speed of 60 words per minute? Every letter or figure typed 
on the sending machine is instantaneously and accurately re- 
produced by the receiving machine, no matter how far dis- 
tant it may be 


Both the sending and receiving machines make a record for 
hling, thus eliminating misunderstandings and definitely fix- 


ing responsibility. Machines can be used in either direction, 





Identify your inquiry to advertisers by 





and no special operators are required as anyone who can use 
a typewriter can operate Teletype. 

Teletypewriter service is not difficult to sell, and it pays the 
exchange operator a generous profit. Determine now to make 
an intensive effort to interest your. business subscribers in this 
service. For further information write the Teletype Corpo- 
ration, 1400 Wrightwood Ave., Chicago. 


TELETYPE | 


Western Electric Company 
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Lenz Electric Manufacturing Co.| =. 


ESTABLISHED 1904 Formerly Runzel-Lenz Electric Mfg. Co. CHICAGO p 
Specializing in Manufacture of i 


CORDS 3 
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Los Angeles—San Francisco—Seattle—Pacific Coast Distributors N 
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